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Field of invention 

The pre«n,inventlon relates ,o scaffbids, such as scaffolds useful ,n the 
■n- > Invendon W™™ relates to methods „ 

methods of preparing ha.arooyc.io organic compounds baaad on the scaZHnl 

^^^^''^^^^^cc.pount^Clr 
^™^ to ha^ corflartccom ^„ b ^ rf ^^" 

organrc oompounds and uses of said compounds. 



Background of Invention 



2Lr S fH ** rombinato "' a ' ^"'nesls is «. idenWicadon and op 

oal Hbranes offered by soiid-phase syndesis techniques may be highly efficlen 

rporatmg heterocyclic motifs have atbaoted considerable attention, and me 
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clean transformation of short peptide strands into heterocycles have accordingly 
emerged as an increasingly important area of research. 

Over the past hundred years, considerable interest has been given to the certain 
classes of heterocyclic ring-systems referred to as tetrahydroisoquinolines (THIQs) 
and tetrahydro-p-carbolines (THBCs), due to their presence in many naturally and 
synthetically derived molecules, which possess a wide range of biological properties 
and frequently hold promising pharmaceutical potential. For example, compounds 
constituted by THIQ ring structures have been reported to display anti-tumor and 
anti-microbial activity.fScott, J.D.; Williams, R.M. Chem. Rev. 2002, 702. 1669- 
1730) stimulation of fe adrenergic receptors,(Parmee. E.R.; Brockunier, LL; Singh, 
S.B.; Candelore, M.R.; Cascieri, M.A.; Deng, L.; Liu, Y.; Tota, L.; Wyvratt, M.J.; 
F.sher, M.H.; Weber, A.E. Biooganic Med. Chem. Lett. 2000, 10, 2283-2286) and 
5HT 1A receptor antagonism.(Mokros 2 , M.J.; Duszynska, B.; Wesolowska, A.; Bo- 
rycz, J.; Chojnacka-Wojcik, E.; Karolak-Wojciechowska, J. Med. Chem. Res. 2000 
10, 58-68) When inserted in a peptide, THIQ-3-carboxylic acids may restrict the 
number of conformations of the a-amino acid backbone,(6ibson, E.E.; Gullio N • 
Tozer, M.J. Tetrahedron 1999, 55, 585) which may be important for enhanced 
pharmacological properties, as illustrated in certain 5-opioid receptor antago- 
nists.(Salvadoli, S.; Balboni, G.; Guerrini, R, Tomatis, R, Bianchi, C.; Bryant S D ■ 
Cooper, P.S.; Lazarus. L.H. J. Med. Chem. 1997, 40, 3100. THBCs exhibit signifi- 
cant btoactivities and pharmacological properties, particularly in the central nervous 
system with known interactions at benzodiazeoine,(Braestrup, C.; Nielsen M • Ol- 
sen, C.E. Proc. Natl. Acad. Scl. U.S.A. 1980, 77, 2228. Braestrup, C. Neurochem. 
1981, 37, 333.) serotonin,(For the inhibition of monoamine oxidase A and binding 
with nanomolar affinity to serotonin receptors, see: Ho, B.T. J. Pharm. Sci. 1972, 61 
821. For other examples of binding to serotonin receptors, consult Abou-Gharbia' 
M.; Patel, R.U.; Moyer, J.A.; Muth, T.A. J. Med. Chem. 1987, 30, 1100. Audia J E ' 
Evrard, D.A.; Murdoch, G.R, Droste, J.J ■ Nissen, J.S.; Schenck. K.W.; Fludzinski' 
P-; Lucaites, V.L.; Nelson, D.L.; Cohen, M.L J. Med. Chem. 1996, 39, 2773-2780) 
and dopamine receptors.(Abou-Gharbia, M.; Patel, R.U.; Webb, M.B.; Moyer, J A ■ 
Andree. T.H.; Muth, T.A. J. Med. Chem. 1987, 30, 1818.) THBCs bind to the GABA* 
receptor ion channel and may be involved in the molecular mechanisms controlling 
anxiety, convulsions and sleep (Ninan, P.t, insel, T.M.; Cohen. R.M.; Cook. J.M, 
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erWPictPt a • Q r , a „„, _ „ aeveioped. Since its dscov- 

«ry,li-ictet, A., Spengler, T. Ber. 1911, 44 2033 ?n™ fK« n- ♦ t « 

Hon for C C hnnn f ! 1797 ' 1842> W,tnou t »» use of this powerful reac- 

uaie, several solid-phase versons of the Pirtet 

norterf f«r »,„ . "ctet-spengler reaction have been re- 

ported for the construction of THBCs Th* h/n.v»i ^ 

man B A • Herrera rTT' . ' K ' : Andereen ' CM - Good- 

man, B.A., Herrera, C.J. Tetrahedron Lett. 1996 37 5633 smr e. . . „ 

Yag., K.M. Tetrahedron Lett. 1998. 39 1291 i 2 ^ 0 !? f 3n ^" 2Z '- P P - ; 
***» Lett 1996, 37, 3963-3966, Thus l^d !" 7 *" a - 

P^C ^^7' 2 °,°f ' * 546 " 548 - «*" - — ** part c thB 
a-sc bainc^wlT " am ' n ° * U " C,l0na,i,y ' ,h8 THBC « 

o, « 200. I Zt^rlT ^ ^ *~* W ' ; H3 "' S E: Tam ' 

i^cipieraisKy reaction been exploited hnf ,~-.»u ^ 

wpionea, but the method seems limited by 
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harsh reaction conditions (POCI 3 acid *im, a »ow * 

I**—* w.d p * Vp^T^r ra,ures) modera,e 

7712. Rolfing. K • Thie, M K^' c 1MS ' 3 * 

a. r\. f miei f m,, Kunzer, H. Synlett 1996 im<* ~ 
Hana, Piaet-Spe^r reacSons „ «™»? 0 „ fre o, her 

proven highly successf.il rp^»K « . P n enyietnylamine derivatives have 

Hu«c h ,„ 8 , S . M: ™°V„ KT rT/'° '^^^nes, consul, 

« ivi., ^napman, K.T. Tetrahedron Lett 19rr .o CC 
Sun Q • Kvte n I . . 1886 ' 37 > 4865-4868. See also- 

7« IT* & Thmua ^ ~* « 

no Myers, A.G., Lanman, BA J. Am. Cham. Sec. 2002 124 12969 i?oti 
for recent appHcations) Thus, sueh intermolecular condensaton li ' 
lead ,o formation of severe, stereoisomers. GeneraTe^ T 
bond of these processes o»„„,. . usnBra ">'' the formahon of a new C-C 

pumy is refleo.~d a TT ~" " ^ - —*«"« 
^ by the ra„o of the .ntermediate cfso« end , ranso/rf Macyt-iminium 

As opposed to precedence in the field of solid-chase pw., « . 

research group has r»oort» rt », • . P'ctet-Spengier reactions, our 

M. •/. Comb. c/ZTo « « s r hiS " d ' ne «-* 
approach for solid -phase oenlr^ ^"^^ * highly efficient 

blocks pro t eJl?r W 3o rT" - " *" ^ 

2001 3 34 44 , , n „T ^ "•°-scetals.<Groth. T, MeMai. M. J. Comb. Chen, 

oahyde r^ ^ t ~ *** of at 

me necessity o, ZZ^TTt ^ " ™~ ™ 



Summary of the invention 



WacyMnrinll r w l^l " ** <an<, — P-) 

exempie s Zp^et he 7 T" " 3 "'^ ~*» a,e for for 

an aldehyde ^ an a !r , ^ ^ °" condensation of 
yo-e *4n an am,de mtrogen, where me ^ 
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be trapped with carbon nucleophiles (for » 

PI*,, consul Maryanoff q I * r r k re9a "" n9 Carb0 " nUCleo - 

as muHieycie ,ac.ams 1431 -'«8)The reaCon product «„ 

cleophillic grouD such a* on ^ , , Presence of a neighboring nu- 

- 1 A/L^;cz:rr;T orin9 " yp,ophan ' —* ap ~ 

ranz, R, Gonzalez-Mufiiz, R. Tefra^dron 1995, 51 7841-7856 ^ . 

to be potent and selective crkn ™ . ^41-7856.) and demonstrated 

^s, M sn in ^T^ ZTj^Tu ^ attaCh6d t0 Pep - 

M.T.; Cenarruzabeitia E R T n o ' h8rran2 ' * Garc ^pez, 

3770-3777^2 ! " G ° n2 * te2 - Mufi * *• ^ Med. Cem. 2000 43 

this muiti-comDonent ^ . . ' 3835 " 3838 ) Extension of 

lions, such as furanes (Miles W h • u-- l P ' Ctet " Spen S |ar Sensation reac- 
P.M.; Oe,,o. A^S^tT? "* ^ ' 
™ophenes.(consu« for exampie: o»m« J pJ" ' n ^ " - 

' * f *— — « crosses are 
on so»d pha JT ° r tota " y ^ * «"*»*» ^molecular condensation 
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The site isolation on each molecule i. ^ , L 

***** po*™ ^,7^ r rr d i t a,,achm8n, 10 - 3 " 

si» ,o each molecular entity. This Zs ZJ^l ' n " n,te 
solution. Soma reactions th- ™«, k 9 eCUte Would <"> off "««• " 

-a„y selected that a re essentially T2 ZT« " 

compete in me soluflon phase This LIT ^ reaC "° ns that can 

Hon Is oonsldered Here mT~JT T " * reac 

tions Therefore a »*«, W COmpared to s°'"«on reac- 

^ CeZir;~r;r auon may be — - ~ 

ft»matJonofl„t ramo , oeu , arN !J 7* " "" S ,nven "° n *• »» Intermediate 

[MABB-(AA) n -NuBB], wherein 

MABB is a masked aldehyde building biock of the formula: 
[MA-LrAG-J, wherein 
MA is a masked aldehyde, 

ie,L a eo a «l rt m " *" ** * ™* 

.^„r 9,OUP C ° nSiSBn9 * °- * ° and S ' «*"* « * an 
integer ,„ tee range of 0 to 10, and wherein said ary, ring or alky. 

^n may be substituted independently on eaoh position, and 
wherem the atom mos, proxima , to lhe CQ ^ fe g ^ ^ 

AG is an aoidio group capable of fanning an amide bond. 
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AM. . «» a* o, .He ^ ^CR-tfCo- and „ „ an inteser ,„ „, 

NuBB is a nucleophile building block of the formula 
I-NH-L2-NU-], wherein 
-NH is an amino group forming an amide, 

L 2 Is an alky, comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 



Nu is a nucleophilic chemical entity comprising a « 



system, 



wherein NuBB islinkedto(AA)«orifn-nt«MA DO • 

„ <it . 4 . u ^; nO rifn-0toMABB via an amide bond and 

w.th the prov,so, that when x=0. then n is at least 1, 

and wh ln the masked aldehyde may be transformed into a free aldehyde 
an th .free aldehyde group is capable of interacting intramolecularly 
an am,de group, thereby forming an N-acyl-iminium ion, 

and wherein said N^cyl-iminium ion is cepacia of ac«ng as an eiectrophile 
for mtramolecular reaction with said nucleophilic chemical entity, 

ctn^^ 

•> Providing a masked aldehyde building block (MABB) of ■» fcrmula: 
[MA-Li-AGj], wherein 
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le protecting group, 



MA b a masked aldehyde protected by an aldehyd, 

L, is an aty, or alky, comprising x covalantly .inked atoms selected fmm 
the group consisting of C N S and o th„ selected from 

a ii, o and o that may be substituted irvto 

wherein the atom most proximal to the CO group is a carbon atom, 
K.*m acidic group capable o, reac B ng w»h an amino group to torn, 



II) 



Providing a molecule of the structure [-(AAVMuBBJ, mereln 
AA la an amino acid and n is an integer In the range of 0 to 5, 
NuBB la a nudeophlle building block of the fbmrula 
t-NH-Lz-Nu-J, wherein 
-NH- Is an amino group fomiing an amide, 

selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, ne '™each 

Nu is a nucleophilic chemical entity comprising a n system, 
wherein (AA)„ i s H nke d to NuBB via an amide bond 

m u"? Sa ' d w ' t * 1 sa ' d molecule, thereby forming an amide 

bond between said MABB and said molecule 

iv) Thereby obtaining a precursor molecule. 
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3 y ° bm " e °< «* P re sent invention to provide methods of preoarino a ho. 

wherem nng A lncorpora.es e cerbony, group and ring A and B !! !f ' 
atom. sa W method comprising ,ha steps of — * least one N 

a) P^ding a precursor molecule as dascHbad by ma present invention 

b) Transforming the masked aldehyde Into a free aldehyde 

mir? T *~ aWeM6 "* a " am ' d9 «■»• *■* — Parser 
motocuie. thereby obtaining an N-ecy|., mlnlum lon , wherei „ ^ 

•minmrn ton ,s capable of acting as an electrophile 

d) Performing an Intramolecular nucleophilto reaction invoMng foe N<c>1 . 

ZTh 'T ^ nUC,e0phlliC Chemical 8rtl * foTOI "9 * — «,Zn 
bond, thereby obtaining said cyclic cyanic compound. 

fol ™ C ** a>Va 0,9,9 Pr8Senl inren,ion to ■»"• «-P°-ds prapared by 
foe method according to foe InvanUon. wherein said compound is a hZ^fc 
compound comprising at least 2 tosed rings designated A and B I^Zt 

r rb0ny ' 8,DUP ^ rtn ° A " B — - — ne N lmlare,n 
said compound comprises or consists of 

') a 7,5. or a 7,6-bicyclic scaffold, 
or, 

«) a 5,5,5-, a 5,6.5-, a 5.5.8-, or a 5.6.8-tricycIic scaffold. 

«0 a 6,5.5-, a 6.6.5-. a 6.5.8-. or a 6.6,8-tricyclic scaffold, 

jv) a 6.5.5.5-. a 6.5.6,5, a 6,5,5,8-. a 6,5,6, 8-tetracyclic scaffold, 

^ ZZTf T Y ° f ^ SCaff °' dS menWOned h a) to d > at 
least one further ring fused to said scaffold, 

whe-«n each of said scaffolds may be independent* substituted on every po- 



and wherein said compound is covalently attached to 



a solid support. 
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It is a still further objective of the present invention to provide methods of preparing 
a library comprising at least 2 different cyclic organic compounds each comprising at 
least 2 fused rings designated A and B, wherein ring A is substituted with a carbony. 
group and ring A and B shares at least one N atom, said method comprising the 
steps of 

a) Providing at least 2 different precursor molecules according to the invention 

b) Performing the method of preparing a heterocyclic compound for each of 
said precursor molecules 

i) thereby obtaining a library comprising at least 2 different cyclic or- 
ganic compounds. 

It is an even further objective of the present invention to provide a library of hetero- 
cyclic compounds prepared by said method. 



a 



It Is another objective of the present invention to provide methods of Identifying „ 
heterocyclic organic compound capable of associating with a cell surface molecule 
naturally expressed on the surface of a cell, said method comprising the steps of 
«) Providing the library of heterocyclic compounds described by the in- 
vention, 

«i) Providing a composition comprising said cell surface molecule, 

iv) Incubating said library with said composition 

v) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 

It is also an objective of the present invention to provide use of a heterocyclic or- 
game compound identified according to said identification method for the preparation 
of a medicament for the treatment of a clinical condition in an individual in need 
thereof. 

It is a still further objective of the present invention to provide use of a heterocyclic 
organ.c compound identified according to said identification method for affinity 
chromatography. 



P792DK01 



11 



't is even a further objective of the present invention to provide use of a h e w . 
:r ,cco m ^^ 



Description of Drawings 

1 *«». S)mlh e tl o use o, u,e lrtranioteajlar akIehyde . amide „ 

2jg» a scW^ase oxidation approach uslng 

Sta'JbSS? «W- HPLCs for modified PWet-Spengter 

25K SfiSK «W- HPLCs fc, modified HCC-Spengior 
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SmmS represen '** HPLCs for modmed ftw^, 

Mta^SSTT represente,lre a ™'*"*' HPLCs for modified Plctet-Spengler 
S&mS 1 »•""«'-». analyflca. HPLCs for modified Pictet-Spengler 
SSpIoSsT represen,a ' i " e ^Wcal HPLCs tor modfied Plctot-Spengter 



Definitions 



ctri, 1 . * maSked **** to «» « —'i°n » a 

che™*, ent,ty, wherein said chemical enWy may be transformed to an aldehyde In 

pedlar, me masked aidehyde may compdse an aHehyde pro,ecUn 9 £££ 

masked aldehyde may comprise a group mat can be transformed into an aidehyde 

Z Z 12 a,COh0 '- a " SStof ' " 8 ^ ° r 8 ' htol — A ™s*ed a fot 

aThT h 9 C ° mPrtSe 3 Ch9m ' Cal 3roup ,hat «" be — -to an 
atoehyde, wheretn said chemica. group further™* b pn^ecW by a protecting 



Detailed description of the invention 

Precursor mnion..i Q 

•n one aspect the present invention relates to a precursor molecu.e of the formu.a 
[MABB-(AA)j,-NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-U-CO-], wherein 
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MA is a masked aldehyde, 

*2Z7J% " alkl " Chai " C ° mPrtS,n9 * 0 """* '-ked aroma 
sheeted from the group coring of C, N, O and S. „ne re i n x „ an 
Wager ,„ tew960fo to 10 , ^ ^ 

may be subeutufed (ndependen „ y „ ^ ^ J J* 
where,n the atom rr,ost proxlma! to the CO group is a carbon atom, 

CO is a carbonyl group, 
M,s^ 

NuBB is a nucleophile building block of the formula 
f-NH-Lz-Nu-], wherein 
-NH is an amino group forming an amide, 

Tm ml h h ^ C ° nSfeting ° f Cl N ' ° and S ' where * -ch 
atom may be independently substituted, 



Nu is a nucleophilic chemical entity comprising 



a k system, 



am,de group, thereby forming an N-acyHminium /on. 
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and said N-acyl-iminium ion ,s capable of acUng as an a,ac*ophUa 

for tntremolecular reaction with said nucleopnllic chemical entity. 

b^ZT bU " idin9 bl ° d< ' ^ am ' n0 «** ™ ■» "«n 8 

bto=* may be any „, the masked a|dehyde bu .,. dlng ^ 0 

NucleopMe bunding block described hareln below, respectively. 

ir^r , r bodim9n,o " he inuen,ion •» »™ - - 

Ool l T ^ K 3 W SUPPOrt - ^ S0 " d SU '" JOrt * -» «* ■» «*• -p. 
ports mentioned herein below. 

da^lT Pre ° Ura " """^ "°"*« '° ,he "«« '~ may 

o^mor^poslttons^ ^"i® scaffold, by differentially substituting said scaffold on one 

In one .embodiment of the present invention the precursor molecule may be selected 

TZn T M * °" he *" ta " be — on eve" 
pos, to „ w,th one or more seiactad from the group constating of H. hydroxy. *JZ 

aryloxy acytoxy. thlol. alkyKhto. aryffhio. heterearyithlo. sulphonyl, sulpho^y aZ 

2r;„i :Tr°' acy,am,n °' diacytemin °' *~»^ -^r 

^branched a, M . ary,, heteroaryl. nHro , cyano. halogeno, ellytoxy, keto. „etere- 

of me albrementloned may be substituted with one or more greups salactad frem 
*e group consisting of — H, -o H , -SH. hatogen, cartoxyl, carbony., alkoxy aZxy 
«ytoxy. alMhio. aryffhio. hetorearyKhto. sulphony,. sulphoxy, am o, 

acylamino, d.acylareino. alkoxycarbonylamino. areidea. alky, alba, 

Exarepfas of precursor moleculea accorelng to .he invanflon include any of the 

rrr a T a ' men, ' oned9roupsanddertv3 " ves,w - »>— 

™*or macules may be any 0 f said atructorea and derivatives thereof, wherein 
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said precursor molecules are not attached to a solid support. Further examples of 
precursor molecules according to the invention are given in example 2. 




= solid support 



Nucleophite building hlnnU- 

The nucleophile building block according to the present invention comprises a nu- 
oleophilic chemical entity. 

The nucleophilie chemical entity should be capable of palpating in a Plotet- 
Spongier reeotlon, or enother cyciization prooese Involving eleotronrioh double or 
tnple bonde forming a new covaient bond, thereby faming e heterocyclic organic 
compound cornprielng et leae. 2 fueed rings designated A and B, wherain ring A 
incorporates a carbony, grcp and „„g A and B sha.ee at leest one N atom. Said 
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covaten tbond , spreterab|y5e|eote<Iftomthe 

natlng groups ^ „. „ fc Ji^T^L 

Said aromatic or heteroaromalic ring may be selected ft™, , k . 

arones. pyrro.es, .ndoles, mlopnenes. and ^ C ° nS ' S " n9 °' 

Ian I™!" 8,keneS ^ 8UbS " ,U,e<l ln<tePe ^ - ~W Poai- 
eLeZm * *• aroraa ' 10 " n9 ° r «" alkenes «* °« «*— by « or more 

Ci2rZ 77°- ky,am " , °' acvlamino ' d,acytami "°- 

onylam.no, alKy,. tra^ aky) , ^ heteroaryl ^ 
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Thus, the nuc.eoph.lic chemical entity may be a nucleophilic chemical entity com- 
pns,ng a rt system comprising an N, O or S atom or a chemical entity which is sub- 
stituted withan N, O or S atom. 

Non limiting exempt of suitable nucleohilic chemica. entities are given in figure 6. 

in one embodiment of the invention, the nuc.ephi.ic chemical entity is an indole or an 

lZ:TT d * " m ° re ° f ^ ab °~ ed groups ore derivative 
thereof. It ,s thus preferred in this embodiment that the nucleophile buiiding b.ock 

JZ7 M 0 7 Ven 0008,818 ° f 3 im ° Phan ' 3 SUbStltUt6d or a dative 

nZ 6 ' 6XamP,eS ° f SUltab ' e ind ° ,eS ^ ind ° ,e derivatives are in 

The nucleophile building b.oc k comprises a linker designated L, linking the secon- 
dary am.no/amido group and the nucleophilic chemica. entity. L 2 may be any suit- 
able .inker capab.e of .inking the secondary amino group and the nuc.eophi.ic 
chem lcal entjty> for exampIe Lz mgy be gn ^ preferabiy g 

e 2 d k 1 10 4 ' Preferab,y " ^ ran9e ° f 1 10 3 COVa,en ^ ^oms se- 
lected from the group consisting of C, N, O and S. wherein each atom may be inde- 
pendently substituted. 

In one embodiment of the invention L 2 has the structure 



— c-c— 

R 2 R 4 
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o, T- ^ * ,ndepe " de ^ ™y be sewed from the 9raup 

rrr t™- ^ ■*•»** * 

S eno, s,lyloxy, Keto. heteroses, fused ring systems, fused heterocycJZIT 
hereof, wherein each of the afotementtoned may be su^^teT 
™» groups selected from the gro „p ccnsisUna of-H. -OH. -SH. halog l ™ 
boxy I, caroonyl, a*oxy, arytoxy . acyl0)<y , ^ net^rXsu^onv, 
eulphoxy, amino, alkylamino. dialkylamino. acy,amino. dlacylamlno a Ilea 

LttedZr; rinfl sy8,ems ' and *- heterocydes - -* * 

selected from the group coring ot , inear ^ ^ ^ ^ ^ 

^lE^lTT *' " ^ ^ ^ rt *' > ' — ft. g roup 

Zoel! PeP,ideS ' SUbsWU,ed «* — 9-PS 

Telr emayCOnSiS ' 0,anyamlTOacitb 'bo» e ver,naprefe TC demb^mem 
the pephdes consist of naturally occurlng amino adds. 

inked to the solid support via a linker designated U »*ich is covelently linked to L 
U prefereh y compdsea a bulky w ,„ partl c u , a , when , „ desi , ab ^* 

ZT^T m ' y 0,816 reSU ' Bn9 "«* ™"d. ,a " 
erred thet U comnpnaes a bulky group. Preferably, said bulky group la selected 
mon, the gtoup consisting of carbenyl. eaters and amida. More prefe^bly ne lv 
9~P ,s carbonyl. ,„ a pref6 ned embodiment Lais a peptide or pept^'rlo 

h K Sel8C,ed ^ the 9rou,> °««**9 of amides and peptides 

Masked aldehvrto K,...,« irn Nnr|r 

mlTdaTehldT ^ *~ <° *«-»*» oomprtaes a 

masked aktehyde. By masked aldehyde Is mean, a chemical amity, which may be 
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r e * one OT *"** ™* *. 

k ~" ^ Pre,erab ' y " ,hS mOS ' 3 ' V« m «™ P'eferab* « 

the most 2 chem,ca, reasons, and most preferaHy a single „ action . 

" ' S Pre,erre<i ,he -*«" *•*«* l» a molecular entKy of the fonnula: 
J* 

H-j-Y 
X 

wherein the central atom is C; and 

X and Y Independently may be selected from ma group consisting of 

OHe,eroa " 1, SAIkyl ' ** SH6teroa *' N(pgw ' **** 

wherein PG te a carbamate, preferably a memy, or ethy, carbamate, subsUtuted 

<Cb^sltT? h <P y ^ ^ 8001 AN0C >' ^carbamate 
£4 Jtubsbfofod benzyicarbamate, subsstuted ary,- and heteroary, carbamate or 
PG » a fbrmyl, acetyt, substituted acetyl benzyl, allyl or Malkylsllyf. 

included are cyclic sbucturas with X and Y as part of the same rtng: 



n 



sTch^T be "* lnt99W ' ** 8XamPle " ™ Y be sud1 - 1 • •» ^m P le 2, 
such as 3, for example 4, such as 5. lor example larger than 5. 
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In one preferred embodiment of the invention the masked aldehyde is an aldehyde 
protected by an aldehyde protecting group. 

An aldehyde protecting group is a chemical entity that may be removed from a com- 
pound in one chemical reaction, thereby liberating a free aldehyde. For example the 
aldehyde protecting group may be removed by acid treatment, alkaline treatment 
fluoridolysis or hydrogenolysis. 

In one embodiment of the invention the aldehyde protecting group may be removed 
by treatment with acid. The acid may be selected from the group consisting of Bron- 
sted adds and Lewis acids. The Brondsted acid may for example be selected from 
the group consisting of acetic acid, formic acid. CSA, PTSA. TFA, TCA, HCI and 
mono- or dichloroacetic acid. 

The aldehyde protecting group may for example be selected from the group con- 
sisting of N-Boc N.O-acetals. di-Boc N.N-acetals. N-Boc N,S-acetals. di-O-acetals 
d.-S-acetals. S.O-acetals, F-moc and triakylsilyl. Preferrede aldehydeprotecting 
groups include for example N-Boc. 

Thus, in one preferred embodiment of the invention the masked aldehyde has the 
structure 




Boc 



Hence, ,n one embodiment of the invention the free aldehyde is generated by acid- 
mediated cleavage of acetals, for example as described by Vojkovsk*. T, Weichsel 
A.; Patek. M. J. Org. Chem. 1998, 63, 1362-3163 or by acid-mediated cleavaged of 
hermacetals for example as described by Geyer, A.; Moser, F. Eur. J. Org. Chem 
2000, 1113-1120) or by Rh-catalysed cyclohydrocarbonylation of olefins as for ex- 
ample described by Mizutani. N.; Chiou, W,H, Ojima. I. Org. Lett. 2002, 4, 4575- 
4578. 
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3 



In another embodiment of the invention the mesked aldshyde „ as 

X, wherein X is not -H. Preferably, X is selected f™, u, "" C °" 

alMbio and etwamino. Hence. L r^^ 9 ^ °° nSiS,ina °' alko ^ 

•acted by C^TJSZ r 6 1 Preferab ' y ' ^ ™> b ° 
atconot protectoolTuD Zv'oT' ^ " *» -mpte *. 

«ed acid may for exampte be selected Z T ^ ^ 

mio acid. CSA. PTSA, TFA " C ° nSMn9 °' "* **" 

r-A. tca. Ha and mono- or dichloroacetlc add. 

The alcohol protecting 8 roup may for example be selected from ,h 

of common silyl protecting groups alfcyt onLZ, ^ 

and chtororacety, f^J^^T^ °°» <"»- 

seiected from the group coIC^DMS ^JT^ >* 

Acetyl, substituted ecetyl and benzoyl. 0r ° UP MnSiS,in9 of 

"asked aldehyde ^g b^ *" ^ — ° f - 

^stdTMeM~r r-, such 88 an a,yi 
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Preferably, L, is an aryl ring or alkyl comprising x covalentiy linked atoms selected 
from the group consisting of C, N, O and S, wherein x is an integer in the range of 0 
to 10, and wherein said aryl ring or alkyl chain may be substituted independently on 
each position, and wherein the atom most proximal to the CO group is a carbon 
atom. The alkyl may be selected from the group consisting of linear alkyls, 
branched alkyls and cyclic alkyls. 

In one preferred embodiment of the invention, L, is a linear alkyl chain, wherein said 
l-near alkyl chain comprises in the range of 1 to 8, more preferably in the range of 1 
to 6 even more preferably in the range of 1 to 4 atoms, i.e. x is preferably an integer 
in the range of 1 to 8, more preferably in the range of 1 to 6. even more preferabiy in 
the range of 1 to 4. Said linear alkyl may be substituted independently on every po- 
srtron w,th one or more selected from the group consisting of H, hydroxy, alkoxy 
ajyloxy. acyloxy, thiol, alkyfthio. aryfthio, heteroarylthio. sulphonyl, sulphoxy. amino, 
alkylam.no. dialkylamino, acylamino. diacylamino, alkoxycarbonylamino, amides 
alkyl. branched alkyl. aryl. heteroary.. nitro. cyano. hatogeno, silyloxy. keto. hetero- 
ses, fused ring systems, fused heterocycles and mixtures thereof, wherein each 
of the aforementioned may be substituted with one or more groups selected from 
the group consisting of-H. -OH. -SH. halogen, carboxyl, carbonyl, alkoxy, aryloxy 
acyfoxy, alkylthio , ary|thi0> heteroary|th . 0 su|pnony| su)phoxy> am . no aiky|amjno 

d.alkylamino, acylamino. diacylamino. alkoxycarbonylamino. amides, alkyl. aryl het- 
eroary.. nitro. cyano. halogeno. silyloxy, keto, heterocycles, fused ring systems," and 
fused heterocycles. 



In one embodiment of the invention x is 2. Hence, L, may have the 



structure 



"?-?- 

R 2 R 4 



wherein R\ R*. R a and R 4 independently may be selected from the group of func- 
tional consisting of H. hydroxy, alkoxy. aryloxy. acyloxy. thiol, alkylthio, aryfthio. 
heteroarylthio. sulphonyl, sulphoxy. amino, alkylamino. dialkylamino. acylamino 
diacylamino, alkoxycarbonylamino. amides, alkyl. branched alkyl, aryl, heteroaryl 
n.tro. cyano, halogeno. silyloxy, keto, heterocycles, fused ring systems, fused net- 
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sMuted Mb one or more groups Reeled from the group consisting of-H -OH - 
SH halogen, carboxyl, oerbonyl, alkoxy. aryloxy. aoyloxy. alkyllhlo, arylthio hetero- 
suiphony,. suipboxy, anxno, alkytamino. diaikyiamino. acykJnc d^T 
m no, alkoxyoarbonj.amino. amides, alkyl. aryl. heteroary,. ni.ro. cyano, halogeno 
s-yloxy, ke,o. heteroses, fused dng syefeme, and fused haterooyc.es. 

ITT' ** ind8pen <" sn »' are — « »« group consisting o,-H 
alky, phenyi, eon pheny, substituted w«h halogen or halomethyl, aikoxy acy. amino 

branched alkyl and cyclic alkyls. 

' emb0dlmem ^ ^ ^ ,nVenHOn X fe 3 - HenCS ' L1 hav * lh ° 



R 1 R 3 R s 

— c-c-c— 

R 2 R A R* 



H °f H. hydroxy, afkoxy, aryloxy. acyioxy. thiol, alkyithk, arylthio. hetenT- 

IT 1 T ^ amin °' ***** ^oyla- 

n^oxycarbonylamino. amides, aikyi. branched aiky.. ary,. heteroaryl. ni.ro. 
~a to ge„o. s^oxy, ket0 . heterocyc|es ^ ^ sy5(ems » • _ 

^ ■* ~ hereof, wherein each of me afbremenuoned may be substituted 
«h °ne or more groups selected from me group consisting of-H, -OH, -SH. halo- 

e*'ho^l Cart>0ny '; *"* ^ heteroaryithio. 

auiPhony ufphoxy, amino, alkylamlno, dialkyiamino. acyiamino. diacytemino. alk- 

oTT?' • amW8S ' ~* alK * "* «— * *»■ oxano. halo- 

geno, e^. ^ ^ ^ 

-* . seiected ffom the group consisting o, »near afkyt. branched alky. and cyciic 
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llr^ emb0dim6nt ° f ^ inV6nti0n X=4 " ACC ° rding,y ' L < have the 

-c-c-c-c- 

R 2 R 4 R e R« 



W*.o e^o. he,eroa,*.h>o. Aphony.. auiphoxy, amino, famine. diaiicyla- 

r te sirtT 0193 and —* — - - ~n 

may be aubsfru, ed Mth one „ more 8ro(jps ^ ^ ^ 
a^' h , ^ e "' Carb ° Xyl ' Carb ° n> "' • fc "*' ■»*»* 3«<y1.hio. 
aoyiammo d,acyiam,no, afkoxycarbonyiamlno. amldas, a*, heteroaryl nltro 
a^ ^ he,6r0CyCleS ' *» ~' ^ * 

Tha addle group of .ha MABB may ba any euifabie aeidic gnoup oapable of formino 
an an,,de bond. Preferabiy. ma acidic group ie eeiecfed from me gnLp co^sZg of 
-CO (carbony,,, -CS. -so !r , -SO3H, -Po* M . POsH . Most pre Lb Ja aol 
group is a carbonyl group. «y. me acwic 

«,a^ d , e 9 T ^ PreCUrSOr m0te ° Ule iS ' hUS « -* 9'oup 

" ^ ' ha9ro< « > <><«■*>"* amtoe, miocarbony, am,da. pL 

Ph,n,c amlda. phosphonio amida. auifbnic aoid amide and aufflnlc add amide 



P 792 DK01 



25 



Examples of MABB useful for the present invention for example includes the struc 
tures MABB 1 to 9, wherein each of said structure further may be subsituted with 
one or more of the above mentioned functionalities as well as derivatives thereof 




MABB 8 MABB 9 



Amino acid 



The precursor molecules or the scaffolds according to the present invention may 
comprise one or more amino acids linked the MABB and the NuBB, i.e. the MABB 
and the NuBB may be iinked by (AA), However, it is aiso comprised within the pre- 
sent .nvention that the MABB is directly linked to the NuBB via an amide bond i e 
n=0. 
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The amino acid may be any amino acid of the generel formula NHCR 1 R*CO 
wherein R 1 and R° may be any suitable side chain, n is an integer in the range of 0 
to 5, such as 1 , for example 2, such as 3. for example 4. 

In one embodiment of the invention AA is an amino acid selected from the group 
consisting of naturally occurring amino acids, unnatural a-amino acids, and unnatu- 
ral P -amino acids. Naturally occurring amino acids are the amino acids naturally 
found in proteins of living organisms. 

Non-limiting examples of suitable amino acids are given in figure 6. 

It is comprised within the present invention that one or more amino acids are pro- 
tected by an amino acid protecting group, i.e. the amine of the amino acid is pro- 
tected by a protecting group. The protecting group may be any substituent, which is 
not -H. Preferably, said substituent is compatible with the reaction conditions re- 
qu.red for performing the methods of preparing a heterocyclic organic compound 
according to the invention, for example the protecting group may be an alky, or a 
substituted alkyl. 

in particular, it may be desirable to protect one or more amide nitrogens when the 
precursor comprises more than one amide group, in order to direct the reaction be- 
tween the aldehyde and the amide group to a specific amide group. 

Heterocyclic organic co mDQUnd 

The present invention relates to heterocyclic organic compounds, to precursors 
useful for preparing such compounds and to methods of preparing said compounds. 

Heterocyclic organic compounds according to the invention comprises at least 2 
fused rings designated A and B, wherein ring A incorporates a carbony. group and 
ring A and B shares at least one N atom. 

Hence, preferably ring A is a lactam. I, is preferred that ring A is a In the range of 4 
to 1 1 membered hetenocyde. preferably in the range of 5 to 8 membarad heterocy. 
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cto. For example ring A mey be a 5 numbered, such as e 6 membered. for example 
a 7 membered, such as a 8 membered ring. P * 

Ring 8 is preferably a 6 membered heterocyde or a 5 membered heterocyde. 
The heterocyclic organic compound may comprise more than 2 fused rings for ex- 

»met?I ' ,ha " 10 *""' nn9S ' » IS P refe ^ a, leas, 

some o f a,d rsrgs are derived from me nudeophlle chemice, enUfy. By way of ex- 
ampta , me nudecphiie chemfca, en*y comprises 1 ring, then preferebry 1 rt of 

Tnl t? "** C ° mPrl8eS 2 «— 1 *" P^bly 2 fused 

The fused rings of ,he heterocydlc cyanic compound may be indepemiy substituted 

kylthx. a^ut o, heterea^o, sulphonyl, sulphoxy. amino, alkylamino, dlalkyla . 
mxK, acytammo. diacylamino. alKoxycerbonyiemino. alkyi. brenched axy,. a* he«- 
eroaryl. ratio, cyano, halogeno, and silyloxy, 

ring Is denved from the nudeophlle chemical entity. 

in anomerembodimentofmehvemion me heterocydic organic compound com- 
poses 4 fused rings. ,n mis embc*,en, of me InvenUon . is preferred tha^Ze 
are denved from .he nudeophlle chemical entity. f*2™>gs 

Thehererocydico.ganiccompound may ,„ one preferred embodiment .he Inven- 
bon be cova.en.ly »nXed to any of .he solid supports men«oned herein below. 

£T m " ! °" " 01 ' ha PreC " re0r m ° ,eCU,e ' ■» **"«»* «■■*> core- 
Pound may comprise fused rings of dlfferem size. 
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For example, if the masked aldehyde is situated relatively distant from r . 
able amide 8 rc U p, said precursor moieoute may be use*, Z£°2 '„ T\T 
erocyclicorganic compound, comprise a reladveiy targe Z7TZ« 

2T°j i " ustra,9s *-*" — ~ei,j ::zzz:z m * 

timbered or an 11membered ring A. 

Non-llmiting, U | uslraUve examp , es of ^ 

Prepared acco*ln g to the me.ods o, the present Invent are 9 C 



a) a 7,5, or a 7,6-bicyclic scaffold, 
or, 

J» a 5,5,5-, a 5.6,5-. a 5,5,8-, or a 5,6,8-tricydic scaffold, 

^c) a 6,5,5-, a 6,6,5-, a 6,5,8-, or a 6,6,8-tricyclic scaffold, 

^) a 6,5,5,5-, a 6.5.6.5-. a 6,5,5,8, a 6,5.6,8-tetracyc.ic scaffold, 

6> Cot n f S I"" ° f ^ SCaff ° ,dS menti ° ned 3) to d > ™* at 
least one further ring fused to said scaffold, 

« each of said scaffolds may he Independently substituted on every po- 



izz xitr r* ,s meant a rins system ° f 2 *~ ~ 

comprisl g mo^l ^ ° ther ' S 3 ^.ds 

•■■prising more nngs are named analogously. 
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In this embodiment of the invention it is particularly preferred m ik 

covaiently attached to a soiid support. * *" °° ,Bpound te 

The scaffolds may be independently substituted on even/ nn^ , 

^ be s Ubstltuted wilh one or more Mlected J m " ^ 



Solid Su pport 



support may oe any ^ ^ suppQrt 
^e resin bead shou,d prefers* * ^ ^ 

IS— ===== S 

LITi c^Zn ; Henca> pra,arrad res,ns to - ««— 

*-«. ccZ^mIt: 9 sttit 1 pega <p ° iya ««^c 

, D „. ^ : ' " 2 * Tetrahe ^on Lett., 33: 3077-80) POEPOP 

a«. 1999. a A. Cnem. SBa. 121: 5459*6) reshs are made primarily 0 1 
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polygene g.ycol and M well in organic as wall as aqueous solvents. Further, 
more, these resins are available In different pore sizes. 

In one preferred embodiment of the invention the resin beads ana selected horn me 
group consisting of Jandagei® and resin beads comprising polyethylene glycol 
<PEG> For example, resin beads comprising polyehtylene glycol may be selected 
from me group consisting of PolyahyteneGlyco, Aoylamide copolymer (PEGA) or 
FoiyOxyBhy^ene-PolyOxyPropy^ene (POEPOP, Super Permeable Onganlc clbi- 
natonal Chemistry (SPOCC). POEPS and Tenlagel®. 

The precursor molecules andfor heterocyclic onjanlc molecules aocordlng to the 
mventa may he directly attached to a solid support or IndireCy attached via a van- 
*y of Wan,, pteferably by covalent bonds (For reviews describing linkers for solid 
Phase synthesis, see: Backes at al., 1 99 7, Cun. Opto. Chen,. B/bf., 1: 66-93- 
Gorton a, a ,.. 1999 . ,. chen ^ ^ ^ ^ ^ 

Rmk a m ,de as described in Rink, 1987, TetoHetrom Lett., 28: 387 and traeeless 
sily Nnkers as deacrtbed In Plunket. e, al., 1995, J. Org. Onem.. 60: 6006-7). base 
labile (for example, HMBA as described in Atherton et al. 1981, J. Cham Soc Par- 

Horn^ri; I! 5 "l 0r , Ph0to,ab " 9 <* 2-^nzy, type aa desoribed In 

Homfos at a ,995, J. o*. c* m .. 60: 2318-2318). The linkata may be mo* spe- 
* and rasfocave of the type of chemlsby pertomted. such as sily, .inkers (for ex- 
ample, those cleaved with fluoride as described in Boehm et al., 1996, J Org 

Z T: J ~* * B Saf8,y ^ SUlfonamid6 W- <*» -ample, aa 

descnbed ,n Kenneretal.. 1971, Chem. Commun.. 12: 636-7). 

Method Of nreoarinn a ni-g cu^,, m n| .^,i r 

m27 PeC H ^ PreS6nt lnV6nU0n r6lateS t0 mSth0dS ° f - Precursor 

molecule as described herein above. 

The method comprises the steps of 
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Providing any of masked aldehyde building block (MABB) described 
herein above, wherein the acidic group has been derivatised to a cor- 
responding free acidic group 

ii) Providing a molecule of the structure [-(AA) n -NuBB], wherein 

AA may be any of the amino acids described herein above and NuBB 
may be any of the nucleophile building blocks described herein above, 

wherein (AA) n is linked to NuBB via an amide bond 

iv) Reacting said MABB with said molecule, thereby forming an amide 
bond between said MABB and said molecule 

iv) Thereby obtaining a precursor molecule. 



II h TkT Perf ° rmed ^ ^ ***** r6aCtlon Ca ' abte of estabiishing an 

nlrl of th T" 9 Pnmary ^ 9rOUP ^ 3n 3CidlC *«* - the 

nature of the acd.c group. The acidic group (also designated AG 2 ) may be any 

aod.c group capabie of reacting with an amino group to form an amide. Preferably 
aenid 8 !t h ** ^ C ° nSiStin9 ° f acid « W -id ha J 

and phosphonyI ha,09enid - Hence - preferab * — " 

selected from the group consisting of carbony. amide, thiocarbony. amide, phos- 
Ph,n,c am.de. phosphonic amide, suffonic acid amide and sulfinic acid amide. 

In S Tlr d H 6rnb ° dim6nt ° f ^ ' nVenti0n ^ 3CldiC 9rOUp AG * is * c ^oxy.ic acid, 
n sa d embod |t js preferred _ ^ me reactjon may be J 

be a ny of the act.vators of carboxylic acids mentioned herein below, for example 
S a,d react.on may be performed by incubation in the presence of TBTU. 

a T b,e 3^ ^ bU, ' din9 ~' * ** »— d suit- 

3c,d Non Zr 9 3 C ° mP0Und C ° mPriSln9 8 ^ a,deh ^ and a <™ carboxylic 
ac,d. Non-Lmfng examples of how MABB may be prepared are given in example 1. 
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^molecule of the structure [-(AA)„-NuBB] may also be prepared by any suitable 
method known to the person skilled in the art. 

In a preferred embodiment of the invention the method comprises the steps of 
0 Providing a reactive amino group 

«) Providing a first amino acid, wherein the amino group of said first 
am.no acid is protected by an amino group protecting entity 



"0 Forming an amide bond between said reactive amine group and the 
carboxyl group of said amino acid, by incubating the reactive 
and the amino acid in the presence of an activator of carboxyli. 
ids, 



amine 
ic ac- 



iv) 



Thereby obtaining a first AA containing molecule. 



Optionally, the method may further comprise the steps of 

v) Providing a second amino acid, wherein the amino group of said sec- 
ond amino acid is protected by an amino group protecting entity 

v.) Deprotecting said first AA containing molecule by removing the amino 
group protecting entity 

vii) Forming an amide bond between the deprotected amino group of the 
first AA containing molecule and the carboxyl group of the second 
amino acid, by incubating the first AA containing molecule and the 
ammo acid in the presence of an activator of carboxylic acids 

v...) Thereby obtaining a second AA containing molecule. 

Optionally, the steps v) to viii) may be repeated z times, wherein a third, a 4- a 5* 
and so forth amino acid is provided, thereby obtaining a third, a 4-, a 5* and so forth 
AA conta,ning molecule, z is an integer, preferably an integer in the range of 0 to 5. 

The first amino acid and any of the further amino acids provided, may for example 

™ T T* aC ' dS ^ At ,eaSt ° ne ° f the «*» acids 

provided should comprise a nuc.eophi.ic chemical entity, for examp,e any of the nu- 

deophihc chemical entities mentioned herein above. It is preferred that the first 
ammo acid comprises a nucleophilic chemical entity. 
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Thus for example , ». « ret amln0 acjd aH ^ m a ^ 

example any of the nucleophllic chemical emities mentioned herein above 
memo, may onry comprtse s(eps „ to lv) and ^ ^ ^ 

mo ecle of the sfructure H AA,„-MuBB,, wherein n=0. 1, is also possible that! 

Tk" 888 S,6PS ° '° ** ^ M «" ,aM "9 ■»*«* is a 

molecule of the structure [-(AA)n-NuBBJ, wherein n=1 . 

Said reactive amino group provided may be any reactive amino group, for example 

2 oo rt h amin ° 9,OUP ™ y b6 Part °' a " ami "° " ™> * <° « ** 

support, such as any of the solid supports mentioned herein above, or it may for 

exampie be part of a peptide, a potypeptide or an aixyl amine. The reacUve amine 

may thus for example be coupled direcUy to a soiid support or i, may be coupled to 

eTrZT T I suoh as a daavabte linkar - b-*- - «■ 

ers are given herein above. 

The activator o, carboxyllc acid may be any compound capable of activating a car- 
boxylK, actd ,n a manner so M » te oapable „ reac(ing ^ an ^ 

thereby forming en amide bond. ..e. the activator of carboxyllc acids may be any 
coup mg reagent eilowlng P ep Ude ^ nd formatlon . For examp|e ^ » 

"ZJT ~ ^ *• ^ C ° nSlS " n9 * BOP ' HBTU, 

Z ZIr ^ ^ H ° Bt DCC ' ^ DIPCDI ' TBMC <* ™W. PyBtoP 

and WSCHC, more preferably the activator of catboxyilc acids may be selected 

from the group cons,s«„g of BOP, PyBOP, HBTU, TBTU, TNTU, TSTU, PyBnDP 
HOBt. (also useful are DCC, DCU, DIPCDI, 

The amino group protecting ent«y may be any mdecular entity capable of protecting 
an amino astern reaction with a carboxylteacid, forexampie any of the commonly 
used protacbng groups in peptide synthesis. For example, the amino gmup pZT 
Ingentty may be selected from the group consisting of Fmoc, Boc, Aloc, Adpoc, 

Mob ' Dod ' Dn,ob - Trao ° ana comb,na,i °' K *~* «»■*«■*» °n 

the nature of the amino group protecting enttty. said amino group protecting entity 
may be amoved by for exampie acidic treatment. alkaline freatment. acidic or alka- 
tne treetment at a defined pH , flourid treatment or treatment with a metal or metalK 
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One .IfosfraBve, but non-Hmfting example of a method to prepare a orecu 

cule according to the lnveneon „ sho)m jn ^ ^ ""^ « Parser mole. 



Method nf i 



c) Providing any of .he precursor molecules described herein above 
d Transforming the masKed afoehyde into a free aldehyde 

cute, .hereby ob.av.mg a cyclic N-acyHminium ion. wherein said N-acv, 
inwurmonls capable of acting as an elecfrophne 

2T min9 3n intramotecul - "«*opl* reacta involving the N-aov. 
m mum ,on and .he nucteophllic chemical en,»y frying e 2 late* 
bond, thereby obtaining said cyclic cyanic compound. 

covalentbond ,n a JeCdemh h l8adln9 tothefc ™«°" -new 

-owed in Cox, E .o, Cootr, "ZZTZT* 
valent bond is preferably selected fr™ » h 1797-1842. Sa,d new co- 

r n m ~ selected from the group consisting of C-C C-N r <s a ^ 

C-O, more preferably said new bond is a C-C bond. 

The amide group may for example be selected fmm » h « 

amide, thiocarbony! amide oholT 1 W C ° nSiSUng of ca ^onyl 

under aqueous conditions or non a „ ° ' l " 9 '^"^ ran tek9 >> la <* 

«on, at least can tote Z ! " » pre,erable ** "» ~- 

*" ^ ■*"« ««■"» This is for example ft. case 
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) 



when the nucleophile chemical entity comprises a ^-system 
S atom or a chemica. entity which is subst Led with TZ oZT " T * ° " 
the case when the nucieophiie chemica, en«ty £££ 1 S fe *° 

donating groups, and/or one or more nudeopl h «2 Zl 7 ^ 
mating groups and/or the nucieophiiic haters TZ^Z 
consisting of hydroxy alkow , selected from the group 

mino, alkoxycarfjonvlamin^ m ^ d,a 'ky'am.no, acylamino, diacyia- 

When some nucieophiie chemical entities are usph th« - « 

10°C to around 40°C nref^M ! temperature in the range of 

aiuuno w o, preferably in the range of 15°c to i» * 

forming the masked *ih*h„h above). For examle trans- 

'acted from the 9rou p oonsis.ng of bJL££ « ^ ^ ** ~ 

acid may for example be selected frontl^ ™" 71,8 Brands,K ' 

add. CSA, PTSA, TFA TCA Ha eT m C °" S ' S,inB " "* «* ,0mte 

such as in fhe range of « ^ » L . ^ °' 1 ° % 10 2 ° % ' 

* ft. range of 25 „ 35* t^lTT " °' 20% 10 M% - as 

range of 35 to 45% for exemp^f ^ °' 30,4 to 40 ^ as In the 

example ,n Ihe range of 40% to 50%, «„ as „ „. range of 
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45 to 55%. for example in the range of 50% to 60%, such as in the range of 55 to 
65 /«, for exampie in the range of 60 to 70% acid, for example any of the above 
mentioned acids. Preferably acid treatment involves incubation In the presence of in 
»e ^range of 10% to 50% acid., dependent on the nature of the acid. For example 
aad treatment may be as described in figure 2. 

The acid treatment may be dene tor any suitable amount of time, for example for in 
»» range of 5 mln to 48 hours, preferably for in the range of 5 min to 24 h, such as 
for m he range of 10 mln to 20 hours depending of the nature of the add. Examples 
of suttable tncubation times forvarious adds a* given in figure 2. 

.LTr"? n mask,d a ' deMe int ° a *- ™* *» °*«a- 

ton o, a„ alcohol group to obta* a free eldehyde. Oxidation may be performed ac- 
^ng to any suitable method Known to the pen™ skilled in the ari, for example by 

d^Z T 7 " 8 «■ "0C or PCC-oxIdafion J oxi- 

dation with acuveted DMSO. such as the Swern oxidation, 

the masked aidehyde into a free aldehyde may also comprise temov- 

p Z teoUn9 9roup - ^ obteinin9 a *" ^ and °< 

sa,d ateohol to obtan a ffee aldehyde. Dependent on the nature of said alcohol 
protecttng group , „ may be removM by ^ ^ ^ ^ ^ 

hydrogenolysK. and subsequently transformed into an aldehyde by oxidation. 

in one embodiment of the invention the precursor molecule is attached to a solid 
support and thus the heterocyclic cyanic compound will preferab* also be attached 
to said solid support. 60 

An illustrative, but non-limiting example of preparation of e heterocyclic o^anic 
compound acconding to the invention, whenaln .he masked aldehyde is masked by 
en aldehyde protecting group is shown In figuna 1 . Another Wustnatlve, but non- 
l.m,t,ng example of pnaparatlon of a heterocyclic organic compound according to the 
nvenhon, wharein the masked eldehyde is en alcohol pn.tectod by an alcohoid 
protecting group is shown in figure 7. 
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Library 

It is also an aspect of the present invention to provide methods of preparing a library 
of heterocyclic organic compounds, wherein each comprises at least 2 fused rings 
designated A and B, wherein ring A is substituted with a carbonyl group and ring A 
and B shares at least one N atom, said method comprising the steps of 

i) Providing at least 2 different precursor molecules, which may be any of 

the precursor molecules described herein above, 

il) performing any of the methods of preparing a heterocyclic compound 

for each of said precursor molecules 

iii) thereby obtaining a library comprising at least 2 different cyclic organic 

compounds. 

It is also an aspect of the invention to provide libraries prepared by said methods. 

Preferably, said method comprises providing at least 10, such as at least 20, for 
example at least 30, such as at least 40, for example at least 50, such as at least 
100, for example at least 500, such as at least 1000 different precursor molecules 
and hence the libraries preferably comprises at least 10, such as at least 20, for 
example at least 30, such as at least 40, for example at least 50, such as at least 
100, for example at least 500, such as at least 1000 different heterocyclic organic 
compounds. 

In one embodiment of the invention, all precursor molecules provided comprise 
identical scaffolds, which are differentially substituted, i.e. the core structure of the 
precursor molecules is identical. For example, all precursor molecules provided may 
comprise identical masked aldehydes 

It is often desirable to keep the library compounds physically separated, for example 
by keeping the library compounds in different reaction vessels or by attaching the 
library compounds to different solid supports, such as to different resin beads. 
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^ -V be prepay usSng para „ e| fe 
m ° leCU,eS ""^ -» >° ««*hed to a solid support and hence me 

the ITT T ounds of me " brary are ,inked "> * « - 

The sond support may be any of me solid supports menboned herein above I, is 
however preferred tha. the solid support Is resin beads. More preferably a si g a 
resin bead on* is ooupied to one kind of heterocyclic compound. 

Each member of the library Is a unique compound and is thus preferably P hysioa»y 

member IT ^ *"* "* ^ « "» — ~ «• 
member o, the „b ra[y . Depending on ma mode of library synthesis, each library 

member may con*, in addKton. fragments of the iihrary member. Since ease and 

spaed are important it is prefened ma, me methods of identiiying hetorccyciic or- 

gan K compounds descdbed herein below may take piaca on the same si support 

usedtor synthesis of the llbray. „ „ eve n mens p^ened that lden M ca B on o, JT 

STZ" r~ s 030 ttke p,ace on ,ha sams «* - - . 

crttoria T r • k ' Pre ' e,r9a S °" d SUPPOrtS " SM in *• *""*» - Wy the 
cntena of no, oniy being suitoble for organic synthesis, bu, are also suitobie tor 

screening procedures and identification procedures. 

wnelTaid' '"^ * * *»» " ha "~ ™"ds 

!ntZ ^ ° 0mPn ' Se5 a ' 16881 2 ' USed rin ^ A end B. 

Ted , W T 3 8eqU8nCe <* «*» ecids ie covaienuy 

MM to said fused rtngs. wherein said library Is prepay by me me,hod desled 

sup* " ' 3 " ha,ar00yCliC C ° mpound8 are <° « solid 

tuTedrtlT" MmP ° UndS ma/ °° mPriSa ^ *" 2 *— such as 3 
6 tollo' P T* 4 ,USa0 *» S " Ch 38 5 ' <* "-»* 6. such as more man 
6 .Used nngs. Preferably, toe hetonocy* compounds comprises 3 or 4 fused Hngs 
Each nng may mdMdua»y be a 4 membered. soch as a S membered. tor exampto a 
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6 membered, such as a 7 membered, for example an 8 membered, such as a 9 
membered, for example a 10 membered, such as a more than 10 membered ring 
Preferably!, each ring may individually be a 5, 6 , 7 or 8 membered ring, such as a 5 
or 6 membered ring or a 7 or 8 membered ring. 

Thus, the library may in one embodiment comprise or even consist of heterocyclic 
organic compounds comprising fused rings selected from the group consisting of a 
5,5,5-, a 5,6,5-, a 5,5,8-, a 5,6.8, a 6,5,5-, a 6,6,5-, a 6,5,8-, a 6,6,8-, a 6,5,5,5-, a 
6,5,6,5-, a 6.5,5.8- and a 6.5.6,8 membered fused rings. 

By the term X, Y. Z membered fused ring is meant a ring system of 3 fused rings 
wherein one ring is a X-membered ring, the other ring is a Y-membered ring and the 
third ring is a Z membered ring. Larger ring systems are named analogously. 

Each of the above mentioned fused rings may be independently substituted on each 
available position. 

Said sequence of one or more amino acids may consists of 1. such as 2, for exam- 
ple 3, such as 4, for example 5, such as 6. for example more than 6 amino acids 
Sa,d amino acids may be any amino acids, such as naturallly occurring amino acids 
not naturally occuring amino acids or a mixture of both. 

In one embodiment of the invention the library comprises or consists of compounds 
of the general formula I: 



OMe 



MeO. 




R 1 



°L R 2 in OR* 



The library may also comprise or consist of compounds of the 



general formula II: 
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library may also comprise or consist of compounds of the general formula III: 




compounds of the general formula IV: 



The library may also comprise or consist of compounds of the general formula V: 
-0 

""h fll ? 1 




The library may also comprise or consist of compounds of the general formula VI: 
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IT^T'T" PreSen ' ,ha ' «» «»»*• O' 

even consist of a m,x,ure of compounds selected from compounds of the oen^,, 

fcrmufa ,. formula „, fonTO1 ,a ,„. fo™ ul a rv. fcnou,a V and fZte V, ^ 
The R ar0U ps Moated in .he formulas I te V. may indepedemiy be selected mom 

* ooZr:. o,am,no ^ s,de -** °™ «• - ^* 

* compound the R group may not actuelfy be an amino add side chain anymore 
however they are denveo from amino acte side onains. SaK amino acids £T 
-tera-iy occurong or no, nature,* occurong amino acids or a mixture of bom 

Examples of useful amino acids aro given in table 1 herein below. 

U is a lso an aspect of the invention to provide methods of identitying a heterocyclic 
pressed on the surface of a cell, said method comprising the steps of 



P 792 DK01 



42 



9 Providing any of the libraries described herein above, 
H) Providing a composition comprising said cell surface molecule, 
Hi) Incubating said library with said composition 
Iv) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 

The cel. surface molecule may in one embodiment be associated with a clinical con- 
d*on. For example the ce.l surface molecule may be expressed differentially in dis- 
eased versus healthy cells, or the cel. surface molecule may be expressed differen- 
tly in an individual suffering from said disease versus in an individual not suffering 
from sa,d disease. For example said cell surface molecule may be overexpressed in 
d,seased cells and/or sick individuals, The cell surface molecule may for example be 
assorted with one or more conditions selected from the group consisting of obe- 
s.ty. cancer, memory disability, learning improvement, sleeping disturbances, sys- 
temic pain, convulsion, spetic chock, diseases related to the central nervous system 

(CNS) for example pain, depressions, maniodepressive state and Parkinsons dls- 
ease. 



The ce surface molecule may be any molecule expressed on the surface of at least 
one cell, however it is preferred that the cell surface molecule is a protein For ex- 
ample the cell surface molecule may be a receptor, such as a G-protein coupled 
receptor. r 

The G-protein coupled receptor may for example be selected from the group con- 
suming of the melanocortin receptor, morfine receptors such as 8, oand k, neuro- 
peptide Y receptor, CB-1, CB-2, benzodiazepin receptor, dopamine receptor, sero- 
ton,n receptor, epiny. receptor, gastrointestinal neurohormone receptor, oxytocin 
receptor, verssopressin receptor and CCK. 

in order to screen the library .or hetenocyCc organic compounds capable of assoc.. 
atmg w llh a given ceU surface molecule, in particular for seining libraries immobl- 
sed on a solid support, said cell surface molecule may be labelled wfth a detectable 
laba.. in particular, for G-pratein coupted receptors, membrane fragments labelled 
* 3 ***** 181,91 be used *» •» ^ning. Ths detectable label may be 
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selected from the group consisting of dyes, flourescent compounds, enzymes 
heavy metals and radioactive compounds. 

Once a library member capable of associating with a given cell surface molecule 
has been identified, it is preferred that the nature of said library member is identified 
In particular, if the library is immobilised on resin beads, once a bead comprising a 
heterocyclic organic compound capable of interacting with said cell surface mole- 
cule, is will usually be desirable to identify said compound. The heterocyclic organic 
compounds may be identified may any suitable method known to the person skil.ed 
•n the art, for example by mass spectrometry, such as MALDITOF MS, LCMS ES 
MS, or by ladder synthesis or by NMR, such as MAS NMR or single bead MAS 
NMR or combinations thereof. 

Uses of the heterotypi c oroanfr f-nmpm.^. 

The present invention also relates to uses of a heterocyclic organic compound iden- 
tified according to any of the methods of identifying a heterocyclic organic com- 
pound capable of associating with a cell surface molecule described herein above 
for the preparation of a medicament for the treatment of a clinical condition in an ' 
individual in need thereof. The clinical condition may for example be selected from 
the group consisting of cancer, memory disability, learning improvement, sleeping 
disturbances, systemic pain, convulusion, spetic chock, diseases related to the cen- 
tral nervous system (CNS) for example pain, depressions, maniodepressive state 
and Parkinsons disease. 



The invention also relates to uses of a heterocyclic organic compound identified 
according to any of the methods of identifying a heterocyclic organic compound ca- 
pable of associating with a cell surface molecule described herein above for affinity 
chromatography. 

The invention also relates to uses a heterocyclic organic compound identified ac- 
cord.ng to any of the methods of identifying a heterocyclic organic compound capa- 
ble of associating with a cell surface molecule described herein above for affinity 
labelling. ' 
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The invention also relates to methods of identifying a heterocyclic organic com- 
pound capable of acting as a protease inhibitor, said method comprising the steps of 

0 Providing any of the libraries of heterocyclic organic compounds de- 
scribed herein above, 

•i) Providing a peptide substrate of a protease, 

iii) Providing a protease capable of cleaving said substrate 

iv) Incubating said library with said peptide substrate and said protease 

v) Identifying heterocyclic compounds of said library capable of specifi- 
cally inhibiting cleavage of said substrate. 

Preferably, the peptide substrate is immobilised on a solid support. Even more pref- 
erably the heterocyclic organic compounds and the peptide substrate are immobi- 
lised on resin beads, wherein each resin bead comprises one kind of heterocyclic 
compound and a peptide substrate. 

It is preferred that cleavage of said peptide substrate results in a detectable change, 
for example a detectable change in fluorescence. 

The invention also relates to uses of a heterocyclic organic compound identified by 
the method as a protease inhibitor. 



Examples 

The following examples illustrates specific embodiments of the invention and should 
not be considered limiting for the invention. 

Example 1 

Preparatio n of MARR 

General Methods. All solvente we re of HPLC quality and stored over molecular 
sieves. Solid-phase organic chemistry was routinely carried out using plastic-syringe 
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techniques. Flet bottom PE syringes were equipped with sintered teflon tiltsra m 
pm pores), teflon tubing end valves, which allow suction to be applied to the sy 
nnges below. For all reactions on solid support. PEGAeoo resin (0.4 mmol/g, 150-300 
pm. Polymer Laboratories) was used. Prior to use. the resin was washed wflh 

r^ir, T iX6) - A,,aChnWn, " ,h8 «**-Wb«* ecfd 
In 1 Tl "* HMBA ,3 equiv), rV-elhy, morpho- 

hne (NEM 4 equiv), and AK(1/fbWfaz*1^ H dIrt» %temh o )m8tny1ene) . WL 
me%lmethanam,nium tetrafluoroborate Af-oxide (TBTU. 2.88 equiv) were premixed 
for 5 n in DMF. The resulting solution was added to the DMF preswollen ream and 
allowed to react for 2 h. 

Coupling of the first amino acid to the HMBA derived resin was accompiished by 
reatmg the freshiy .yophilized resin with a mixture of AT-Fmoc amino acid (3 equiv) 
Me.m (2.25 equiv), and MSNT <3 equiv) in DCM:THF (20:1). The coup.qing was 
repeated once. 

Peptide synthesis and attachment of masked aldehyde building blocks (MABBs) to 
the amtno-functlonallzed resin were subsequently accompNshed following standard 

7Z H«ZT EM ^"^"^ - — *- for the artachmen. 
of the HMBA hnker. The usual washing pretocol followed each coupling and depro- 
tecbon stop. Completion of the reacSon was monitored using me Kaiser test. Fmoc- 
deprotecfon was accomplished w* 20% pyridine in DMF. fire, for 2 min, and than 
Tor ia mm. 

Resin loeding was determined by Fmoc cleavage and measurement of the optical 
densrty at 290 pm. Loadings were then calotated from a calibration curve. Analysis 
or aD solld-phase reactions was performed after product cleavage tan a resin sam- 
pte: a small res,n sample (ca. 50 beads) was treated with 0.1 M aqueous NaOH (20 
PL) tor 2 h. After neutralization with 0.1 M HCI (20 pL), and addition of MeCN (20 
PL), a sample (10 pL) was analyzed via analytical RP-HPLC performed on a Zorbax 
column (C-18. 300 A. 50 mm x 0.45 mm) «,,„mn) with a linear gradient of 100% A 

1 \ u "? T '° 100% B <0 -' % ™ ' n MeCN:Water < 9:1 » ■» a "»*- of 25 
nun. 1 mumln wlth detecUon al 215 nm ^ a 

suffice* for 'H NMR analysis was obtained by cleaving a resin sample ,ca. 75-100 
mg) as described above. NMR spectra ware recorded on a Broker DPX 250 MHz 
mtrtrument. High resolution mass spactremetry was performed using ES MSMS 
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Masked aldehyde building blocks MABB 1-4 were synthesized according to 
previously reported routes (Groth, T.; Meldal, M. J. Comb. Chem. 2001. 3 33- 44 - 
Nielsen. TE; Meldal. M.. J.Org.Chem.. 2004). 

CX^ C02 h CXAoch CX^co,h QAo* 



MABB 1 




MABB 2 



MABB 3 




MABB 4 



CQ 2 H 



MABB 6 



Boc 



CF 3 



C0 2 H 



MABB 7 




N 
Boc 



C0 2 H 




MABB 8 



MABB 9 



C0 2 H 



The synthesis of novel masked aldehyde building blocks MABB 5-7 were carried out 
according to the previously reported procedure for masked aldehyde building blocks 
MABB 1-4,(Groth, T, Meldal. M. J. Comb. Chem. 2001. 3. 3^44) as illustrated by 
the reaction scheme below (with notation of the obatined yields in the individual 
synthetic transformations): 



(94-97%) — 

47 





TFA, H 2 0, CHCI3 

(72-88%, 
two steps) 





C0 2 Et 



1) H 2 N(CH 2 ) 3 OH, 
Na 2 S0 4 toluene 

2) BOC2Q ' 

(68-91%) 




KOH, EtOH 
(89-95%) 



MABB 5-7 

The steps comprising the conversion of intermediate arylacetic acid ethyl esters to 
the aldehydes of the A/-Boc A/.O-acetalization process deviate from the previously 
adapted for the synthesis of MABB1-4. This is illusttrated below for the synthesis of 
the aldehyde intermediate towards MABB 5: 




s C0 2 Et 

4-Oxo-2(KS)^henyl-butyric acid ethyl ester. A solution of phenylacetic acid 
ethyl ester (1.50 mmol, 246 mg, 1.0 equiv) in DMF (10 mL) was added dropwise to a 
Schlenk tube containing a suspension of KHMDS (1.65 mmol. 329 mg, 1.1 equiv) in 
DMF (10 mL) at 0 °C. The mixture was stirred at 0 °C for 15 min, before the addition 
of solid TBAI (0.05 mmol, 18 mg, 0.03 equiv) in one portion, followed by dropwise 
addition of bromoacetaldehyde diethylacetal (1.65 mmol, 325 mg, 1.1 equiv). The 
resulting solution was allowed to reach 45 °C during 5 min, before quenching with 
water (20 mL) and addition of hexane (75 mL). The hexane layer was separated, 
and the aqueous layer was extracted with further portions of hexane (2 x 25 mL). 
The combined hexane layers were washed with water (3 x 25 mL), and brine (3 x 25 

mL). The organic phase was dried over Na 2 S0 4 , filtered, and rotary evaporated to 
afford a yellow oil containing the alkylation product. The residue was suspended in 1 
mL of water and cooled to 0 The suspension was added 6 mL of CHCI 3 :TFA 
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10 



(1:1). and stirred for 2 hr at 0 °C, where after the reaction mixture was poured into a 

mixture of 1.0 M K 2 CO a (15 mL) and DCM (25 mL). Solid K 2 C0 3 was added until 
P H=7.5. The organic layer was separated, and the aqueous layer was extracted with 
a further amount of DCM (15 mL). The combined organics were washed with water 
(30 mL), and brine (30 mL), then dried over N a2 S0 4 . filtered, and concentrated. The 
residue was purified by flash column chromatography (petroleum ethenEtOAc; 4:1) 
on silica-gel to give the title compound as a colorless oil (273 mg, 88%). 

The synthesis of novel masked aldehyde building blocks MABB 8-9 were carried 
out according to the previously reported procedure for the corresponding masked 
aldehyde building block (e.g where n=2),(Groth, T.; Meldal, M. J. Comb. Chem. 
2001, 3, 34-44) as illustrated by the reaction scheme below (with notation of the 
obtained yields in the individual synthetic transformations): 

1)TBDMSCI, 
Im, DMF 

"SHES ''SEW* 

gn . , ncM Na 2 S0 4 , toluene 

HO^-^OH ~~~~~ " TBDMSO. H-Q g TBDMSC^jri 

1) TBAF, THF 

2) TEMPO, TBABr, 
NaBr.NaCIO, H _ , . _ 
DCM:H 2 0(1:1) ^^f^Y' 0 ^ 

(68-92%, OBocN^^J 
two steps) 



15 



MABB 8-9 



Example 2 

Potential substrates for Pictet-Spengler reactions 1 - variation of MABBs 

The following substrates were made for testing in the solid-phase Pictet-Spengler 
20 reactions of the present investigation. 
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These substrates are generally referred to as MABBX-Trp-lle-OH when liberated 
from the solid support. 

Representative analytical HPLCs for Pictet-Spengler reaction substrates 1 
(Figure 9): 



MABB1-Trp-lle-OH (Figure 9a) 
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MABB2-Trp-lle-OH (Figure 9b) 
MABB3-Trp-lle-OH (Figure 9c) 
MABB4-Trp-lle-OH (Figure 9d) 
MABB5-Trp-Ile-0H (Figure 9e) 
MABB8-Trp-lle-0H (Figure 9f) 
MABB9-Trp-lie-OH (Figure 9g) 
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Potential substrates for Pictet-Speng.er reactions 2 - variation of substitu- 
ents on Trp. The following substrates were made for testing in the solid-phase Pic- 
tet-Spengler reactions of the present investigation. 




@ - -[HMBAJ-PEGAbi 
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Representative analytical HPLCs for Pictet-Spengl, 
(Figure 10): 

MABB1-(5-Br-<D/L)Trp-lle-OH (Figure 10a) 
MABB1-(5-OH-<D/L)Trp«lle-OH (Figure 10b) 
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Potential substrates for Pictet-Spengler reactions 3 - variation of the aro- 
matic side chain. The following substrates were made for testing in the solid-phase 
Pictet-Spengler reactions of the present investigation. 




o «, ■■ o 





o \ •■ o 

OH 



c 



O V " 6 
MeO OMe 



Boc il 





O V " 6 



@ = -[HMBAJ-PEGAgoo 
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Representative analytical HPLCs for Pictet-Spengier reaction substrates 3 
(Figure 11): 

MABB1-(3-(2-furyl)AlaHle.OH (Figure 11a) 
MABB1-(3-(2-thienyl)Ala).||e-OH (Figure 11b) 
MABB1-(3-{3-thienyl)Ala)-lle-OH (Figure 11c) 
MABB1-(3-(3-benzothlenyl)Ala)-lle-OH (Figure 11d) 
MABB1-Phe-lle-0H (Figure 11 e) 

MABB1-(3,4-dimethoxy-Phe)-lle-OH (Figure 11f) 
MABB1-Tyr-lle-OH (Figure 11g) 



General procedure for solid-phase Pictet-Spengier reactions. The solid- 
supported Pictet-Spengier reaction substrate was swelled in 10% TFA (aq.), and 
reacted for 2 h, before washing the resin with water (x6), DMF (x6). and DCM <x6) 
The resin was briefly lyophilized prior to cleavage of the reaction product from the 
solid support. 



Example 3 
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Possible Pictet-Spengler reaction products 1 - variation of MABBs. The fol- 
lowing products may be obtained via the solid-phase Pictet-Spengler reactions of 
the present investigation. 
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Representative analytical HPLCs for Pictet-Spengler reaction products 1 
(Figure 12): 

Pictet-Spengler reaction product of MABBLTrp-lle-OH (Figure 12a) 
Pictet-Spengler reaction products of MABB2-Trp-lle-OH (Figure 12b) 
Plctet-Spengler reaction products of MABB3-Trp-He-OH (Figure 12c) 
Pictet-Spengler reaction products of MABB4-Trp-|| e -OH (Figure 12d) 
Pictet-Spengler reaction products of MABBS-Trp-lle-OH (Figure 12e) 
Pictet-Spengler reaction products of MABB6-Trp-lle-OH (Figure 12f) 
Pictet-Spengler reaction products of MABB7-Trp-lle-OH (Figure 12g) 
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TrTl b nr Cte, ' SPenfl,er r0aC,, ° n Pr ° dUCtt 2 - VariaHo " - — «— . on 

« 9 ProdUC,S " e ° btalned * "» «*•*— Pictet-Spenater 

reacttonsofthe present investigation. *>pengler 
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Representative analytical HPLCs for Pictet-Spengler reaction products 2 
(Figure 13): 

Pictet-Spengler reaction products of MABB1-(5-Br-(D/L)Trp-|le-OH (Figure 
13a) 

Pictet-Spengler reaction products of MABB1-(5-MeO-(D/L)Trp-|| e -OH (Figure 
13b) 

Pictet-Spengler reaction products of MABB1-(5-BnO-(D/L)Trp.|leOH (Figure 
1 3c) 

Pictet-Spengler reaction products of MABB1-(5-F-(D7L)Trp-lle-OH (Figure 
13d) 

Pictet-Spengler reaction products of MABB1-(6-F-(D/L)Trp-lle-OH (Figure 
1 3e) 

Pictet-Spengler reaction products of MABB1-(4-Me-(D/L)-Trp)-lle.OH (Figure 
13f) 

Pictet-Spengler reaction products of MABB1-(5-Me-(D/L)Trp-lle-OH (Figure 
13g) 

Pictet-Spengler reaction products of MABB1-(6-Me-(D/L)Trp.|le-OH (Figure 
1 3h) 

Pictet-Spengler reaction products of MABB1-(5-OH)Trp-lle-OH (Figure 13i) 
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ch!rrr,? tet * speng,er reaction pr ° ducts 3 - « «. -o^e ^ 

cham. The following products may be obtained via the solid-phase Pictet-Spengler 
reactions of the present investigation. 







h6 




coo-Q 





OMe 
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Representative analytical HPLCs for Pictet-Spengler reaction products 3 
(Figure 14): 

Pictet-Spengler reaction products of MABB1-(3.(2-furyl)Ala).||e.OH (Figure 
14a) 

^Pictet-Spengler reaction products of MABB1.(3-(2-thienyl)Ala)-lle-OH (Figure 

Pictet-Spengler reaction products of MABB1-(3-(3-thienyl)AlaHle-OH (Figure 

Pictet-Spengler reaction products of MABB1-(3-(3-benzothienyl)Ala).|le-OH 
(Figure 14d) 

Pictet-Spengler reaction products of MABB1-(3,4<limethox y .Phe).|le.OH 
(Figure 14e) 



Example 4 

Library design and synthesis 

All Pictet-Spengler reaction methodology used in the present example has been 
developed and tested on the synthesis resin PEGA^, 1 wherefore the analogous 
library resin PEGA 1900 was chosen for the library synthesis. In order to screen for 
active compounds, the library was prepared following a "one-bead-two-compounds- 
strategy. This was accomplished by treating the amino-functionalized resin with a 
mixture of Fmoc-Gly-OH:Alloc-Gly-OH (10:1) activated by the TBTU procedure 2 to 
piov.de orthogonal reaction sites for (a) split-and-mix library synthesis (via the Fmoc 
handle); and (b) attachment of an adhesion molecule (AM) (via the Alloc handle) 
The library synthesis of Pictet-Spengler reaction precursor 1 was carried out ac- 
cording to standard Fmoc amino acid coupling protocols for solid-phase peptide 
synthesis (Scheme 1). The base labile HMBA (hydroxymethyibenzoic acid) linker 
was employed. Prior to attachment of HMBA to H 2 N-Gly-PEGA 19B0 via the TBTU 
activation procedure, the Fmoc protecting group was removed by standard piperi- 
dine treatment. The HMBA linker provides a convenient cleavage site for quantita- 
tive release from the solid support via basic hydrolysis. Cleavage of product from a 
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single bead was achieved by treating the bead with 0.1 M NaOH (aq) overnight thus 
prov.ding amounts of material sufficient for structure elucidation via QTOF ES ' 
MSMS analysis. After splitting the resin portion into 10 different wells, the hydroxy 
handle of the .inker was esterified by treatment with 10 MSNT-activated Fmoc amino 
acds (Fmoc.AA.OH) » thus attaching the first amino acid residue of the peptidomi- 
nrttc sequence. Subsequent analogous split-and-mix synthesis and 3 cycles of 
Fmoc deprotection/TBTU-mediated couplings of 10 Fmoc amino acids as the sec 
ond amino acid residue (Fmoc-AA 2 -OH), 15 Fmoc amino acids incorporating the 
reactive aromatic side-chain (Fmoc-AAyOH), and 7 masked aldehyde building 
blocks <R<-MABB-OH) (Table 1 ? ), prepared as previously reported,- afforded the 
P.ctet-Spengler reaction precursor 1 . In this coupling sequence, one fifth of the resin 
was withdrawn prior to the coupling of Fmoc-AA^OH (steps e and f), and remixed 
w.th the remaining resin from step g and forth. Ultimately, this afforded a library 
composed of tripeptoida. (n=0) and tetrapeptoidal (n=1) substructures. The Alloc 
protecting group of 1 was removed with Pd(PPh 3 ) 4 , and subsequent TBTU coupling 
of Fmoc-Lys(Fmoc)-OH/Fmoc deprotectfon (x 2) provided the amino handtes for 
attachment of the adhesion molecule AM, which was accomplished via the TBTU 
actuation procedure. The adhesion molecule was synthesized via standard solid- 
Phase peptide synthesis, and purified by preparative HPLC prior to attachment to 
res,n. To finalize the library synthesis, the resin 2 was treated with 10% TFA (aq) 
which simultaneously facilitated the intramolecular N-acyl-iminium Pictet-Spengler 
react-on and removal of the Boc-protecting groups in the side-chains of AA, (R 1 ) and 
AA 2 (R ). As a consequence of the structurally diverse aromatic heterocycles un- 
dergoing the intramolecular N-acyJ-iminium Pictet-Spengler reaction, the library is 
graphically represented by the six sublibraries (l-Vi) below (Scheme 1). Theoreti- 
cally, the library is composed by 1 1270 different compounds (32890 when all 
stereoisomers are counted). 
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Scheme 1. Synthesis of a combinatorial library via the intramolecular A/- 
iminium Pictet-Spengier reaction a - b 



acyl- 



H 2 N-PEGA J9 oo(0.2fnmo!/g) f < \^T i *0 °L R2 



R2 Jn HMBA— Giy— JSJH 



n = 0, 1 



Y^O°l R Jn O-HMBA- 



Alloc-Gty-NH 





GJy-NH 

AM-Lys 
Am . 



.We 





R 6 = HMBA-Gly-NH 

AM—tys-Lys— Gly— NH 
AM— Lys 

Am 



in 



IV 




Reagents and conditions: (a) Fmoc^ly-OH:AllooGly-OH (91) TBTU n™ 

ZrZT T d,ne (DMF,; <0 ' HMB * TBTU ' NEM ' 

Z i ^ 2 ^ 2 ° % PlP9ridlne (DMF,: » Fmoc-AAa-OH, TBTU, NEm' 
OMR fa, 20% ptpendine (DMF); (n) FmocJVArOH> TBTU N£M ■ 

pendste (DMF); 0 > R'-MABB-OH. TBTU, NEM, DMF- (k) PdfPPh 1 
<CHC, 3 :AcOH:NEM (925,50:25); („ F m oc- Ly s, Fm ooK)H, TBTU NEM DMF (m) 
20% pipsridlne (DMF); („, FntocLysfFntoo^H, TBTU, NEM DMF M ZoToiold 

i ril* ~ an~rn, COmP ° UndS <13 °° *" * ~ 
mere am conn, J T 1" T compounds (130 when all stereoiso- 

mer whTnT, : " ° 0nS,8IS ° f 7000 <— * ^und, 

^0 wl , ^ " C ° Un,ed) «* n=1 ' a " d ™ 
(2340 when all stereoisomer are counted) with n=0. 
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Table 1. Amino acids and building blocks for combinatorial library synthesis 



FmocHN^CO; ! i FmocHN 



C0 2 H FmocHN^COaH 
R 3 



Boc 



Fmoc-AA-i-OH 


Fmoc-AA 2 -OH 


F1T10C-AA3-OH 


rac-R 4 -MABB-OH 


AAi 


AA 2 


AA 3 (Sublibrary structure) 


R« 


D-Phe 


Phe 


L-3,4-Dimethoxyphe (I) 


H 


D-Tyr(f-Bu) 


Tyr(f-Bu) 


Trp (II) 


Me 


D-Arg(Boc>2 


Arg(Boc)2 


D/L-f5-BrtTrp (II) 


i-Bu 


D-Lys(Boc) 


Lys(Boc) 


L-(5-OH)Trp (II) 


Bn 


D-His(Boc) 


His(Boc) 


D/L-(5-MeO)Trp (II) 


Ph 


D-Trp 


Trp 


D/L-(4-Me)Trp (II) 


4-Br-Ph 


L-(1-Np)Ala 


L-(1-Np)Ala 


D/L-(5-Me)Trp (II) 


3-CFa-Ph 


L-Homophe 


L-Homophe 


D/L-(6-Me)Trp (II) 


L-(3-CN)Phe 


L-(3-CN)Phe 


D/L-(5-BnO)Trp (II) 




L-(4-CF 3 )Phe 


L-(4-CF 3 )Phe 


D/L-(5-F)Trp (II) 








D/L-(6-F)Trp (II) 








L-f2-ThhAla HI!) 








L-(3-Thi)Ala (IV) 








L-(2-Fur)Ala (V) 








L-(3-BzThi)Aia (VI) 
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Experimental 

m "*"* were * HPLC quaMy and s,ored °~ 

sieves. SondDhase organic combinatorial chemistry was routinely carted out using 
PeP,We s ' n,h «^ equtpped with sintered teflon Altars (50 pm pores) 
teflon .ubing, and valves, which allow suction to be applied below the walls. For ali 
reactions on solid support. PEGA 19M resin (0.2 mmol/g. VersaMatrix MS) was used 
Prior to use, the resin was washed with methanol (x 6). OMF (x 6), and CH,CI 2 (x 6) 
All commercially available rea 8 ents were used as received without further puriflca- 
^Analvsls of all solid-phase reactions was pertonned after cleaving the products 
as the,r tree acids from the resin. A single head was treated with 0.1 M aqueous 
(1 ° |lL) 8 05 mL tOP*"** '"be overnight, than diluted with CH 3 CN (20 
PL), before filtering the solution, thereby providing a sampla for ES MSMS analysis 
on a M.cn.Maea QTOF Global Ultima masa specuomater (mobile phase 50% 
CH 3 CN (aq), 0.1 jiL/min). 

oZ£o S L Symhe! ' S °' COmb,natorial " bra ^ A«achmant of Fmoc-Gly- 
OH/A^ly-OH to the aminc-tencflonallzed PEGA 1!M resin (1.00 g, was earn* 
ou, by pre Fmoc ^ OH (Q K mmA mg):Alloc . eiy<)H (o o7 mmoi 9 s 

mo) (9:1. 3.0 equiv in total). Wrethyl morpheme (NEM. 0. 92 mmoi, 106 mg 4 0 

ZT.L.K ^ I(1H - be,tt0,ria2o| --'-y'Hdimethylamino)mathy 1 anal-)v- 
methylme1hanam,n,„ m tetrafluoroborate A^oxida (TBTU, 0.66 mmoi. 2,3 mg 0 88 
equ,v, for 5 min ,„ DMF. The reaultlng sokrtion waa added to the DMF preswollen 
ream and allowed to react for 5 h, followed by washing with DMF (x 6), and c** 
(x 6). Completion of the reaclion waa monitored using the Kaiaar test. Prior to at- 
fachmen, of tha HMBA llnKar via tha precadure above, Fmocdapretecflon waa ac 
complied w,th 20% piparidine in DMF, Are, for 2 mm. and than for 18 mm. followed 
by washing wfth DMF (x 6). Coupling of ma mat amino add (Fmoc-AAj-OH) to the 
HMBA denyatized reain was aocomplishad by treating ma freahly lyophillzed reain 
spilt ,n 20 (2 x 10) walla via dry CH 2 CI 2 , with a mixture of the FmocAA,-OH (4 5 
equ,v). Melm (3.4 equlv). and MSNT (4.5 equiv) in CH 2 Cfc:THF (5:1).' The coupling 
was earned o„, for 1 h. Whan apllt ,„ 20 wells, each wet. waa assumed to hold ca 

ZZ7? ^ added — » to 0.01 mmoi of materia, on 

me sow phase. Excess reagents were removed with suction below each well ft*, 
lower * washing wig, dry DMF ,x 1, and ary CH,C, 2 ,x 1, before repeaflng the 
° 0UP,,n3 °' F ™"°H o*ce. Subsequent spilt-and-mix pepMe syntheses 
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with Fmoc-AA 2 -OH, Fmoc-AA 3 -OH, and R 4 -MABB-OH, respectively, were accom- 
plished following the coupling procedure described above for the attachment of 
Fmoc-Gly-OH (via TBTU and NEM in DMF).* The usual washing protocoi followed 
each coupling and deprotection step, and all couplings were checked via the Kaiser 
test. The Alloc group of 1 was removed by treating the resin with Pd(PPh 3 ) 4 (0.06 
mmol, 69 mg, 3.0 equiv) in CHCI 3 :AcOH:NEM (925:50:25) for 2 h. Washing was 
carried out with CHCI 3 (x 6), a mixture of 5% sodium diethyldithiocarbamate trihy- 
drate and 5% DIPEA in DMF (x 2), and DMF (x 10). The free amino group of the 
resin (ca. 0.02 mmol) was coupled with Fmoc-Lys(Fmoc)-OH (0.06 mmol, 35 mg 
3.0 equiv.) via the TBTU activation procedure, using TBTU (0.058 mmol. 19 mg! 
2.88 equiv), and NEM (0.08 mmol, 9 mg, 4.0 equiv). Following Fmoc-deprotection 
w,th 20% piperidine in DMF, first for 2 min, and then for 18 min. followed by washing 
with DMF (x 6), the two newly liberated amino handles were coupled with Fmoc- 
Lys(Fmoc)-OH (0.12 mmol, 71 mg, 3.0 equiv pr amino handle) via the TBTU activa- 
te procedure, using TBTU (0.1 15 mmol, 37 mg, 2.88 equiv.) and NEM (0.16 mmol, 
18 mg, 4.0 equiv). Another round of Fmoc-deprotection with 20% piperidine in DMF, 
first for 2 min, and then for 18 min, followed by washing with DMF (x 6), provided 
four amino handles, which were coupled to the adhesion molecule AM-OH (0 24 
mmol. Note: insert mass mg, 3.0 equiv) via the TBTU activation procedure, using 
TBTU (0.23 mmol, 73 mg, 2.88 equiv.) and NEM (0.32 mmol, 37 mg, 4.0 equiv) The 
resin was washed with DMF (x 6), and CH 2 CI 2 (x 6), and lyophilized overnight. Fi- 
nally, the library synthesis was finished by treating the resin with 10% TFA (aq) for 
24 h, followed by washing with water (x 6), DMF (x 6). and CH 2 CI 2 (x 6). The resin 
was lyophilized overnight, and kept in the freezer (-18 °C). 
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Claims 



1. A precursor molecule of the formula 
[M ABB-(AA) n -Nu BB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-U-AG-], wherein 
MA is a masked aldehyde, 

Li is an aryl or alkyl comprising x covalently linked atoms selected 
from the group consisting of C, N, O and S, wherein x is an integer in 
the range of 0 to 10, and wherein said aryl ring or alkyl chain may be 
substituted independently on each position, and wherein the atom 
most proximal to the CO group is a carbon atom, 

AG is an acidic group capable of forming an amide bond, 

AA is an amino acid of the formula -NHCR'tfCO- and n is an integer in the 
range of 0 to 5, 

NuBB is a nucleophile building block of the formula 
[-NH-La-Nu-], wherein 

-NH is an amino group that form the amide bond, 

L 2 is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 
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Nu is a nucleophilic chemical entity comprising a * system.comprising an N, 
O or S atom or a chemical entity which is substituted with an N, O or S atom. 



wherein NuBB is linked to (AA)„ or if n=0 to MABB via an amide bond and 
with the proviso, that when x=0, then n is at least 1, 

and wherein the masked aldehyde may be transformed into a free aldehyde, 
and the free aldehyde group is capable of interacting intramolecularly with an 
amide group, thereby forming an N-acyl-iminium ion, 

and wherein said N-acyl-iminium ion is capable of acting as an electrophile 
for intramolecular reaction with said nucleophilic chemical entity, 

and wherein said precursor molecule is attached to a solid support. 



2. The precursor according to claim 1 , wherein the nucleophilic chemical entity is 
capable of participating in a Pictet-Spengler reaction, or a cyclization process in- 
volving a electronrich double or triple bond to form a new covalent bond, thereby 
forming a heterocyclic organic compound comprising at least 2 fused rings des- 
ignated A and B. wherein ring A incorporates a carbonyl group and ring A and B 
shares at least one N atom. 

3. The precursor according to claim 2, wherein the new covalent bond is a C-C 
bond. 

4. The precursor according to daim 1, wherein the nucleophile chemical entity 
comprises one or more electron donating groups, and/or one or more nucleo- 
Ph.l.c heteroatoms selected from the group consisting of hydroxy, alkoxy, ary- 
loxy, acyloxy, thiol, alkylthio, arylthio. heteroarylthio, sulphonyl, sulphoxy, amino, 
alkylamino, dialkylamino. acylamino, diacylamino, alkoxycarbonylamino, mono-, 
di-, and trisubstituted aromatic and heteroaromatic rings, alkenes, alkynes and 
combinations thereof. 
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5. The precursor according to claim 1 , wherein said nucleophilic chemical entity is 
selected from the group consisting of chemical entities comprising a functional 
group selected from the group consisting of -NHR, -NH 2l Alkyl-SH, Aryl-SH, Al- 
kyl-OH, Aryl-OH, mono-, di- f and trisubstituted aromatic and heteroaromatic 
rings, alkenes and alkynes 

6. The precursor according to claim 2, wherein said aromatic or heteroaromatic 
ring is selected from the group consisting of arenes, pyrroles, indoles, thio- 
phenes, and furanes. 

7. The precursor according to claim 2, wherein said aromatic ring or alkenes is 
substituted by one or more selected from the group consisting of substituents 
comprising or consisting of H, hydroxy, alkoxy. aryloxy, acyloxy, thiol, alkylthio, 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino. 
acylamino, diacylamino, alkoxycarbonylamino, alkyl, branched alkyl, aryl, het- 
eroaryl, nitro, cyano, halogeno, and silyloxy. 

8. The precursor according to claim 1 , wherein the masked aldehyde is an aide- 
hyde protected by an aldehyde protecting group. 

9. The precursor according to claim 8, wherein the aldehyde protecting group may 
be removed by acid treatment, alkaline treatment, fluoridolysis or hydrogenoly- 



sis. 



1 0. The precursor according to claim 8, wherein the aldehyde protecting group may 
be removed by treatment with acid. 

1 1 . The precursor according to claim 10, wherein the acid is selected from the group 
consisting of Brandsted acids and Lewis acids. 

12. The precursor according to daim 11, wherein the Brondsted acid is selected 
from the group consisting of acetic acid, formic acid, CSA, PTSA, TFA, TCA, 
HCI and mono- or dichloroacetic acid. 
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13. The precursor according to claim 8, wherein the aldehyde protecting group is 
selected from the group consisting of N-Boc N.O-acetals, di-Boc N,N-acetals N- 
Boc N,S-acetals, di-O-acetals. di-S-acetals, S.O-acetals. F-moc and triakylsilyl. 

14. The precursor according to claim 1, wherein the masked aldehyde has the 
structure 



r^? R 

Boc u 



15. The precursor according to claim 1 , wherein the masked aldehyde has the for- 
mula -CO-X, wherein X is not-H. 

16. The precursor according to claim 15. wherein X is selected from the group con- 
sisting of alkoxy, alkylthio and alkylamino. 

17. The precursor according to claim 15, wherein the masked aldehyde is selected 
from the group consisting of esters, thiolesters, amides and Weinreb amids. 

18. The precursor according to claim 1 , wherein the masked aldehyde is protected 
as an alcohol either free or protected by an alcohol protecting group. 

19. The precursor according to claim 18, wherein the alcohol protecting group is 
selected from the group consisting of common silyl protecting groups, alkyl pro- 
tecting groups and acyl protecting groups. 

20. The precursor according to claim 19, wherein the silyl protecting group is se- 
lected from the group consisting of TBDMS, TBDPS, TIPS, TES andTMS. 

21 . The precursor according to claim 20, wherein the alkyl protecting group is se- 
lected from the group consisting of Bzl, tBu, Trt, MOM, MEM, BOM, Bn and 
mono- or polysubstituted benzylethers. ' 
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22. The precursor according to claim 20, wherein the acyl protecting group is 
lected from the group consisting of Acetyl, substituted acetyl and benzoyl. 



se- 



23. The precursor according to claim 18, wherein the said alcohol may be depro- 
tected by treatment with acid, base, fluoridolysis or hydrogenolysis, and subse- 
quently transformed into an aldehyde by oxidation. 

24. The precursor according to claim 23, wherein the acid is selected from the group 
consisting of Bransted acids and Lewis acids. 

25. The precursor according to claim 24, wherein the Brendsted acid is selected 
from the group consisting of acetic acid, formic acid, CSA, PTSA, TFA, TCA, 
HCI and mono- or dichloroacetic acid. 

26. The precursor according to claim 1 , wherein Li is an alkyl chain. 

27. The precursor according to claim 26, wherein x is 2. 

28. The precursor according to claim 1 , wherein L, has the structure 

— c-c— 

R R 



wherein R\ R 2 , R 3 and R 4 independently may be selected from the group of 
functionalities consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, 
arylthio. heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, 
acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl, 
aryl, heteroaryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring 
systems, fused heterocycles and mixtures thereof, wherein each of the afore- 
mentioned may be substituted with one or more groups selected from the group 
consisting of-H. -OH, -SH. halogen, carboxyl. carbonyl, alkoxy, aryloxy, acy- 
loxy. alkylthio, arylthio, heteroarylthio. sulphonyl, sulphoxy, amino, alkylamino. 
dialkylamino. acylamino. diacylamino. alkoxycarbonylamino, amides, alkyl, aryl, 
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heteroaryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring sys- 
terns, and fused heterocycles. 

29. The precursor according to claim 28. wherein R1 and R2 independently are se- 
lected from the group consisting of -H, alkyl phenyl, aryl phenyl substituted with 
halogen or halomethyl, alkoxy acyl amino, amino and alkyls. 

30. The precursor according to claim 29, wherein alkyl is selected from the group 
consisting of linear alkyl, branched alky! and cyclic alkyls. 

31. The precursor according to claim 29, wherein the alkyl comprises in the range of 
1 to 6 carbon atoms. 

32. The precursor according to claim 26, wherein x is 3. 

33. The precursor according to claim 1, wherein wherein L, has the structure 



R 1 R 3 f 
— c-c-c— 



R 2 R' 



A A6 



wherein R\ R*. R 3 , R\ R s and R« independently may be selected from the 
group consisting of H, hydroxy, alkoxy, aryloxy. acyloxy, thiol, alkylthio. arylthio 
heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino 
d,acyiamino. alkoxycarbonylamino , amides, alkyl, branched alkyl, aryl, hetero- 
aryl, n,tro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems 
fused heterocycles and mixtures thereof, wherein each of the aforementioned 
may be substituted with one or more groups selected from the group consisting 
of-H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, al- 
kylthto, arylthio, heteroarylthio, sulphonyl, sulphoxy. amino, alkylamino, dial- 
kylamino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl 
branched alkyl. aryl, heteroaryl, nitro. cyano, halogeno, silyloxy, keto, heterocy- 
cles, fused ring systems, and fused heterocycles. 
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34. The precursor according to claim 29. wherein alkyl is selected from the group 
consisting of linear alkyl. branched alkyl and cyclic alkyls. 

35. The precursor according to claim 29, wherein R1, R2, R3, R4, R 5 and R6 inde- 
pendently are selected from the group consisting of-H, -OH and amino. 

36. The precursor according to claim 1 , wherein L, has the structure 

— c-c-c-c— 

R 2 R 4 6 6 R* 



wherein R\ R*. R*. r< ( r*. r«, R 7 and r8 jndependent|y may be se|ected from 
the group of functionalities consisting of H, hydroxy, alkoxy, aryloxy, acyloxy 
thiol, alkylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino 
dialkylamino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl 
branched alkyl, aryl, heteroaryl, nitro. cyano, halogeno, silyloxy, keto, heterocy- 
cles. fused ring systems, fused heterocycles and mixtures thereof, wherein 
each of the aforementioned may be substituted with one or more groups se- 
lected from the group consisting of-H, -OH, -SH, halogen, carboxyl, carbonyl 
alkoxy, aryloxy, acyloxy, alkylthio, arylthio, heteroarylthio. sulphonyl, sulphoxy, 
amino, alkylamino, dialkylamino, acylamino, diacylamino, alkoxycarbonylamino 
amides, alkyl, aryl, heteroaryl, nitro. cyano. halogeno, silyloxy, keto, heterocy- ' 
cles, fused ring systems, and fused heterocycles. 

37. The precursor according to claim 1, wherein the acidic group is selected from 
the group consisting of -CO (carbonyl), -CS, -S0 2 H. -S0 3 H. -P0 2 H and -P0 3 H 

38. The precursor according to claim 1, wherein the amide group is selected from 
the group consisting of carbonyl amide, thiocarbonyl amide, phosphinic amide, 
phosphonic amide, sulfonic acid amide and sulflnlc acid amide. 



P 792 DK01 



75 



49. The precursor according to claim 1 , wherein AA is an amino acid selected from 
the group consisting of naturally occurring amino acids, unnatural a-amino acids, 
and unnatural p-amino acids. 

40. The precursor according to claim 1, wherein n is 0. 

41. The precursor according to claim 1, wherein L 2 has the structure 



R 1 R 3 



— C-C— 
R R 



wherein R\ R 2 , R 3 and R 4 independently may be selected from the group con- 
sisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, arylthio, hetero- 
arylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino, dia- 
cylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl, aryl, heteroaryl, 
nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, fused ' 
heterocycles and mixtures thereof, wherein each of the aforementioned may be 
substituted with one or more groups selected from the group consisting of -H, - 
OH, -SH, halogen, carboxyl, carbonyl, alkoxy. aryloxy, acyloxy, alkylthio, 
arylthio. heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, 
acylamino, diacylamino, alkoxycarbonylamino. alkyl, branched alkyl, aryl, het- 
eroaryl. nitro. cyano, halogeno, silyloxy, keto, heterocycles. fused ring systems, 
and fused heterocycles. 

42. The precursor according to claim 41 , wherein alkyl is selected from the group 
consisting of linear alkyl, branched alkyl and cyclic alkyls. 
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43. The precursor according to claim 41, wherein R*. R> andR<are-H and R' is 
selected from the group consisting of amides and peptides, optionally substi- 
tuted with one or more groups. 

44. The precursor according to claim 41, wherein R 2 , R 3 andR<are-H andRMs 
selected from the group consisting of amides and peptides, wherein said amide 
or peptide ,s covalently linked to a solid support via a caboxyl group 



45. The precursor according to claim 1 , wherein said heterocyciic organic compound 
compnses 3 fused rings. 



rings are substituted 



46. The precursor according to claim 45, wherein the fused 
with one or more selected from the group consisting of H, h^.^ary- 

2^r«7; a,ky,thi0, ary,thi0 * heteroary,thio ' su,pho ^ 

alkylam.no, d.a,ky«am,no, acylamino, diacylamino. alkoxycarbonylamino, alkyl, 
branched alkyl, aryl, heteroaryl, nitro, cyano, halogeno, and silyloxy, 

47. The precursor according to claim 45, wherein the heterocyclic organic com- 
pound comprises one ring derived from the nucleophile chemical entity. 

48 ' LmoTT fi r 10 C ' aim 1 ' Said heter0c ^ ic --o compound 

compnses 4 fused rings. 

49. The precursor according to claim 48, wherein the heterocyclic organic com- 
pound comprises two fused rings derived from the nucleophile chemical entity. 

50. The precursor according to claim 1 , wherein ring A is a lactam. 

51 . The precursor according to claim 1 , wherein ring A is a in the range of 4 to 1 1 
membered heterocycle, preferably in the range of 5 to 8 membered heterocycle. 
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52. The precursor according to claim 1, wherein ring B is a 7 membered heterocy- 
cle. 



53. The precursor according to claim 1, wherein ring B is a 6 membered heterocy- 
cle. 



54. The precursor according to claim 1, wherein ring B is a 5 membered heterocy- 
cle. ' 



55. The precursor according to claim 1, wherein the precursor is covalently attached 
to said solid support, 

56. The precursor according to claim 1 , wherein the solid support is a resin bead. 

57. The precursor according to claim 1, wherein the solid support is a resin bead 
comprising polyethylene glycol (PEG). 

58. The precursor according to claim 57, wherein said resin is selected from the 
group consisting of PEGA, POEPOP, SPOCC, PC-EPS, Tentagel® and Jan- 



59. A method of preparing a precursor molecule according to any of claims 1 to 58, 
comprising the steps of 

I) Providing a masked aldehyde building block (MABB) of the formula: 
[MA-L1-AG2J, wherein 

MA is a masked aldehyde protected by an aldehyde protecting group, 

Li is an aryl or alkyl comprising x covalently linked atoms selected from 
the group consisting of C, N, S and O that may be substituted inde- 
pendently on each position, wherein x is an integer in the range of 1 to 
10 wherein the atom most proximal to the CO group is a carbon atom. 
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AG 2 is an acidic group capable of reacting with an amino group to form 
an amide, 

H) Providing a molecule of the structure [-(AA) n -NuBB], wherein 

AA is an amino acid and n is an integer in the range of 0 to 5, 
NuBB is a nucleophile building block of the formula 
t-NH-L.2-Nu-], wherein 

-NH- is the amino group that form an amide bond, 

L 2 is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N. O and S, wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a n system comprising 
an N, O or S atom or a chemical entity which is substituted with an N, 
O or S atom, 

wherein (AA)„ is linked to NuBB via an amide bond, 

and wherein said molecule is covalently attached to a solid support 

v) Reacting said MABB with said molecule, thereby forming an amide 
bond between said MABB and said molecule 

iv) Thereby obtaining a precursor molecule. 



60. The method according to claim 59, wherein reacting said MABB with said mole- 
cule comprises incubation in the presence of TBTU. 
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61. The method according to claim 59, wherein the nucleophile chemical entity 
comprises one or more electron donating groups, and/or one or more nucleo- 
ph,l.c heteroatoms selected from the group consisting of hydroxy, alkoxy ary- 
loxy, acyloxy, thiol, a.kylthlo. arylthio, heteroarylthio, sulphonyl, sulphoxy,' amino 
alkylamino, dialkylamino, acylamino, diacylamino, alkoxycarbonylamino mono- ' 
d,-. and trisubstituted aromatic and heteroaromatic rings, alkenes, alkynes and ' 
combinations thereof. 

62. The method according to claim 59, wherein said nucleophilic chemicai entity is 
selected from the group consisting of chemical enmes comprising a functional 
group selected from the group consisting of -NHR, -NH 2 , Alkyl-SH, Aryl-SH Al- 
kyl-OH, Aryl-OH, mono-, di-, and trisubstituted aromatic and heteroaromatic 
rings, alkenes and alkynes 

63. The method according to claim 59, wherein said aromatic or heteroaromatic ring 
• is selected from the group consisting of arenes, pyrroles, indoles, thiophenes. 

benzothiophenes and furanes. 

64. The method according to claim 59, wherein said aromatic ring or alkenes is 
subst.tuted by one or more selected from the group consisting of substituents 
comprising or consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino 
acylamino, diacylamino, alkoxycarbonylamino, alkyl, branched alkyl, aryl, het- 
eroaryl, nitro, cyano, halogeno, and silyloxy, 

65. The method according to claim 59, wherein the masked aldehyde is an aldehyde 
protected by an aldehyde protecting group. 

66. The method according to claim 65, wherein the aldehyde protecting group may 
be removed by acid treatment, alkaline treatment, fluoridolysis or hydrogenoly- 

SIS* 

67. The method according to daim 65, wherein the aldehyde protecting group is 
selected from the group consisting of N-Boc N.O-acetals. di-Boc N,N-acetals, N- 
Boc N,S-acetals, N-F-moc N.O-acetals. di- F-moc N.N-acetals, N- F-moc IM.S- 
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acetals, of N-triakylsilyl N.O-acetals, di-triaky.si.yl N,N-acetals, N- triakylsifyl N « 
acetals, di-O-acetals, di-S-acetals and S.O-acetals. 

68. The method according to claim 59, wherein the protected aldehyde has the 

Cl 1 

Boc » 

structure o 



69. The method according to claim 59, wherein the protected aldehyde has the for- 
mula -CO-X, wherein X is not -H. 

70. The method according to claim 69, wherein X is selected from the group con- 
sisting of alkoxy, alkylthio and alkylamino. 

71. The method according to Cairn 59, wherein the protected aldehyde is an alcohol 
either free or protected by an alcohol protecting group. 

72. The method according to claim 59, wherein L, is an alkyl chain. 

73. The method according to claim 59, wherein Ll has the structure 

-c-c- 

R 2 R 4 



wherein R , R 2 , R 3 and R 4 independently may be selected from the group of 
functionalities consuming of H, hydroxy, alkoxy, aryloxy, acyloxy, thio., a.kylthio, 
arylth,o, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino 
acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl ' 
aryl, heteroaryl, nitro, cyano. halogeno. S i,y,oxy, keto, heterocyc.es, fused ring 
systems, fused heterocyc.es and mixtures thereof, wherein each of the afore- 
mentioned may be substituted with one or more groups se.ected from the group 
conning of-H, -OH. -SH, halogen, carboxyi, carbonyl, alkoxy, aryloxy. acy- 
-oxy, a,ky.th,o, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, 
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dialkylamino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, aryl, 
heteroaryl, nitro. cyano. halogeno, silyloxy, keto, heterocycles, fused ring sys- 
tems, and fused heterocycles. 

74. The method according to claim 59, wherein wherein L, has the structure 



R 1 R 3 R 5 
-C-C-C— 

R 2 R 4 R 6 



wherein R 1 , R 2 . R 3 , R 4 , R 3 and R 8 independently may be selected from the 
group consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, atkylthio, arylthio, 
heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino, 
diacylamino. alkoxycarbonylamino, amides, alkyl, branched alkyl, aryl, hetero- 
aryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, 
fused heterocycles and mixtures thereof, wherein each of the aforementioned 
may be substituted with one or more groups selected from the group consisting 
of-H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, al- 
kylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino. dial- 
kylamino, acylamino, diacylamino, alkoxycarbonylamino. amides, alkyl, 
branched alkyl, aryl, heteroaryl, nitro, cyano, halogeno. silyloxy, keto, heterocy- 
cles, fused ring systems, and fused heterocycles. 

75. The method according to claim 59, wherein AG 2 is selected from the group con- 
sisting of carboxylicacid, carboxylic acid halogenid, sulfonyl halogenid and 
phosphonyl halogenid. 

76. The method according to claim 59, wherein the amide is selected from the group 
consisting of carbonyl amide, thiocarbonyl amide, phosphinic amide, phos- 
phonic amide, sulfonic acid amide and sulfinic acid amide. 
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77. The method according to claim 59, wherein AA is an amino acid selected from 
the group consisting of naturally occurring amino acids, unnatural a-amino acids, 
and unnatural B-amino acids. 

78. The method according to claim 59. wherein n is 0. 

79. The method according to claim 59. wherein L 2 has the structure 



-9-C- 
R 2 R 4 



wherein R\ R*, R 3 and r< independently may be selected from the group con- 
s.st.ng of H. hydroxy, alkoxy, aryloxy. acyloxy, thiol, alkylthio. arylthio. hetero- 
arylth.o. sulphonyl, sulphoxy. amino, alkylamino. dialkylamino, acylamino dia- 
cylamino. alkoxycarbonylamino. amides, alkyl, branched alkyl, aryl, heteroaryl 
n.tro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, fused ' 
heterocycles and mixtures thereof, wherein each of the aforementioned may be 
substrtuted with one or more groups selected from the group consisting of -H - 
OH, -SH, halogen, carboxyl, carbonyl, alkoxy. aryloxy, acyloxy, alkylthio, 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino 
acylamino. diacylamino. alkoxycarbonylamino. alkyl. branched alkyl. aryl het- 
eroaryl, nitro. cyano, halogeno. silyloxy, keto, heterocycles. fused ring systems, 
and fused heterocycles. 



80. The method according to claim 54. wherein the solid support is a resin bead. 
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81. The method according to claim 80, wherein the solid support is a resin bead 
comprising polyethylene glycol (PEG). 

82. A method of preparing a heterocyclic organic compound comprising at least 2 
fused rings designated A and B, wherein ring A incorporates a carbonyl group 
and rmg A and B shares at least one N atom, said method comprising the steps 

a) Providing a precursor molecule of the formula: 



[MABB-(AA)„-NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-U-AG-], wherein 
MA is a masked aldehyde, 

L, is an aryl or alkyi comprising x covalently linked atoms selected 
from the group consisting of C, N. O and S, wherein x is an integer in 
the range of 0 to 10, and wherein said aryl ring or alkyl chain may be 
substituted independently on each position, and wherein the atom 
most proximal to the CO group is a carbon atom, 

AG is an acidic group capable of forming an amide bond, 

AA is an amino acid of the formula -NHCR'R'CO- and n is an integer in the 
range of 0 to 5, 

NuBB is a nucleophile building block of the formula 
[-NH-L2-NU-], wherein 

-NH is an amino group that form an amide bond, 
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L 2 is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a n system, 



wherein NuBB is linked to (AA)„ or if n=0 to MABB via an amide bond and 
with the proviso, that when x=0, then n is at least 1 , 

and wherein the masked aldehyde may be transformed into a free aldehyde, 
and the free aldehyde group is capable of interacting intramolecularly with an 
amide group, thereby forming an N-acyl-iminium ion, 

and wherein said N-acyMminium ion is capable of acting as an electrophile 
for intramolecular reaction with said nucleophilic chemical entity, 

and wherein said precursor molecule is attached to a solid support. 



b) Transforming the masked aldehyde into a free aldehyde 

c) Reacting said free aldehyde with an amide group within said precursor mole- 
cule, thereby obtaining an N-acyl-iminium ion, wherein said N-acyl-iminium 
ion is capable of acting as an electrophile 

d) Performing an intramolecular nucleophilic reaction involving the N-acyl- 
iminium ion and the nucleophilic chemical entity forming a new covalent 
bond, thereby obtaining said cyclic organic compound. 

82. The method accordring to claim 82, wherein the precursor molecule is the pre- 
cursor molecule according to any of claims 1 to 57. 

85. The method according to 82, wherein the intramolecular nucleophilic reaction is 
a Pictet Spengler reaction. 
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86. The method according to 82, wherein transforming the masked aldehyde into a 
free aldehyde comprises acid treatment, alkaline treatment, fluoridolysis or hy- 
drogenolysis. 

87. The method according to claim 82, wherein transforming the masked aldehyde 
into a free aldehyde comprises treatment with acid. 

88. The method according to claim 87, wherein the add is selected from the group 
consisting of Brandsted acids and Lewis acids. 

89. The method according to claim 88, wherein the Brondsted acid is selected from 
the group consisting of acetic acid, formic acid. CSA, PTSA, TFA, TCA. HCI and 
mono- or dichloroacetic acid. 

90. The method according to claim 86. wherein transforming the masked aldehyde 
into a free aldehyde comprises oxidation of an alcohol group to obtain a free al- 
dehyde. 

91. The method according to claim 86. wherein transforming the masked aldehyde 
into a free aldehyde comprises removing an alcohol protecting group, thereby 
obtaining a free alcohol and oxidation of said alcohol to obtain a free aldehyde. 

92. The method according to claim 91, wherein the said alcohol protecting group 
may be removed by treatment with acid, base, fluoridolysis or hydrogenolysis. 
and subsequently transformed into an aldehyde by oxidation. 

93. The method according to claim 82, wherein said heterocyclic organic compound 
comprises 3 fused rings. 

94. The method according to claim 93. wherein the heterocyclic compound is sub- 
stituted with one or more selected from the group consisting of H. hydroxy, alk- 
oxy. aryloxy. acyloxy. thiol, alkylthio. arylthfo. heteroarylthio, sulphonyl, sulphoxy, 
amino, alkylamino. dialkylamino. acylamino, diacylamlno, alkoxycarbonylamino 
alkyl. branched alkyl. aryl. heteroaryl. nitro. cyano. halogeno. and silyloxy, 
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95. The method according to claim 93, wherein the heterocyclic organic compound 
comprises one ring derived from the nucleophile chemical entity. 

96. The method according to claim 82, wherein said heterocyclic organic compound 
comprises 4 fused rings. 

97. The method according to claim 96. wherein the heterocyclic organic compound 
compnses two fused rings derived from the nucleophile chemical entity. 

98. The method according to claim 82, wherein ring A is a lactam. 

99. The method according to claim 82, wherein ring A is a in the range of 4 to 1 1 
membered heterocycle, preferably in the range of 5 to 8 membered heterocycle. 

100. The method according to claim 82, wherein ring B Is a 7 membered 
heterocycle 

101. The method according to claim 82, wherein ring B is a 6 membered 
heterocycle. 

102. The method according to claim 82, wherein ring B is a 5 membered 
heterocycle. 



103. 



The method according to claim 82, wherein the precursor is covalently 
attached to said solid support. 



104. 



The method according to claim 103, wherein the solid support is ; 
resin bead. 



105. 



The method according to claim 1 05, wherein the solid support is 



resin bead comprising polyethylene glycol (PEG) 



a 



106. The method according to claim 105, wherein said resin is selected 

from the group consisting of PEGA, POEPOP, SPOCC, POEPS, Tentagel® and 
Jandagel® 
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The method according to any of claims 1 03 to 1 06, wherein the het- 
erocyclic compound obtained by said method is covalently coupled to said solid 
support. 



I. A method of preparing a library comprising at least 2 different cyclic 

organic compounds each comprising at least 2 fused rings designated A and B, 
wherein ring A is substituted with a carbonyl group and ring A and B shares at 
least one N atom, said method comprising the steps of 

i) Providing at least 2 different precursor molecules of the formula: 
[MABB-(AA) n -NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-Li-AG-], wherein 
MA is a masked aldehyde, 

L, is an aryl or alkyl comprising x covalently linked atoms selected 
from the group consisting of C, IM. O and S, wherein x is an integer in 
the range of 0 to 10, and wherein said aryl ring or alkyl chain may be 
substituted Independently on each position, and wherein the atom 
most proximal to the CO group is a carbon atom, 

AG is an acidic group capable of forming an amide bond, 

AA is an amino acid of the formula -NHCR^CO- and n is an integer in the 
range of 0 to 5, 

NuBB is a nucleophile building block of the formula 
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[-NH-L.2-NU-], wherein 

-NH is an amino group that form an amide bond, 

L 2 is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a jc system, 

wherein NuBB is linked to (AA)„ or if n=0 to MABB via an amide bond and 
with the proviso, that when x=0, then n is at least 1, 

and wherein the masked aldehyde may be transformed into a free aldehyde, 
and the free aldehyde group is capable of interacting intramolecularly with an 
amide group, thereby forming an N-acyl-iminium ion. 

and wherein said N-acyl-iminium ion is capable of acting as an electrophile 
for intramolecular reaction with said nucleophilic chemical entity, 

and wherein said precursor molecule is attached to a solid support. 

ii) performing the method according to any of claims 82 to 1 07 for each 
of said precursor molecules 

iii) thereby obtaining a library comprising at least 2 different cyclic or- 
ganic compounds. 

3. The method according to claim 108, wherein the precursor molecule is a precur- 
sor molecule according to any of claims 1 to 57. 

109. The method according to claim 108, wherein said library comprises at 

least 10, such as at least 20. for example at least 30, such as at least 40, for ex- 
ample at least 50, such as at least 100, for example at least 500, such as at 
least 1000 different heterocyclic organic compounds. 
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1 10. The method according to claim 108, wherein all precursor molecules 
provided comprise identical scaffolds, which are differentially substituted. 

111. The method according to claim 108, wherein all precursor molecules 
provided comprise identical masked aldehydes. 

1 1 2. The method according to claim 1 08, wherein the library is prepared 
using parallel synthesis. 



10 



15 



20 



25 



113. 

Library of heterocyclic compounds, wherein said compounds comprises at least 2 
fused rings designated A and B, wherein ring A is substituted with a carbonyl group 
and ring A and B shares at least one N atom, and wherein a sequence of one or 
more amino acids is covalently linked to said fused rings, wherein said library is pre- 
pared by the method according to any of claims 108 to 1 12, and wherein said het- 
erocyclic compounds are linked to a solid support. 

1 1 4. The library according to claim 113, wherein said library comprises at 
least 20, for example at least 30, such as at least 40. for example at least 50, 
such as at least 100, for example at least 500, such as at least 1000 different 
heterocyclic organic compounds. 

115. The library according to any of claims 1 1 3 and 1 14, wherein the library 
comprises or consists of compounds of the general formula: 




116. The library according to any of claims 1 13 and 1 14, wherein the library 

comprises or consists of compounds of the general formula: 



» 
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1 17 co mDri ^ Hbrary aCC ° rdln9 10 ° f daimS 113 and 1 14 - wherein *. library 
compnses or consists of compounds of the general formula: 




III 



11< L,n- The,lbraryaCCOrd, ' n9toan y° fcl ^113and 114, wherein the .ibrary 
compnses or consists of compounds of the genera, formula: 




IV 



119. 



The library according to any of claims 0 and 114. wherein the library 
compnses or consists of compounds of the general formula: 
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V 



>. The library according to any of claims 113 and 114. wherein the library 

comprises or consists of compounds of the general formula: 



n OR* 
VI 




121. The library according to any of claims 113 and 114, wherein said solid 
support is resin beads. 

122. The library according to claim 121 , wherein a single resin bead only is 
coupled to one kind of heterocyclic compound. 

123. The library according to claim 121 , wherein said solid support is se- 
lected from the group consisting of the biocompatible PEG-based resins PEGA, 
POEPOP, SPOCC, POEPS, Tentagel®, and Jandagel® 

124. a method of identifying a heterocyclic organic compound capable of 
associating with a cell surface molecule naturally expressed on the surface of a 
cell, said method comprising the steps of 

v) Providing the library according to any of claims 112 to 123, 
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vi) Providing a composition comprising said cell surface molecule 

vii) 'ncubating said library with said composition 

viii) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 

125. The method according to claim 124, wherein the cell surface molecule 

is associated with a clinical condition. 

1 26 The method according to claim 124, wherein the cell surface molecule 

is associated with obesity. 

127. The method according to claim 124, wherein the cell surface molecule 

is a protein. 



128 The method according to claim 124, wherein the cell surface molecule 

is a receptor. 

129. The method according to claim 124, wherein the cell surface molecule 

is a G-protein coupled receptor. 

130 The method according to claim 124, wherein the cell surface molecu.e 

is the melanocortin receptor. 

131. The method according to claim 124. wherein the cell surface molecule 
is linked to a detectable label. 

132. The method according to claim 124, wherein the detectable label is 
selected from the group consisting of dyes, flourescent compounds, enzymes, 



heavy metals and radioactive groups. 



133. 



134. 



Use of a heterocyclic organic compound identified according to the 
method according to any of claims 124 to 132 for the preparation of a medica- 
ment for the treatment of a clinical condition in an individual in need thereof. 

Use according to claim 133, wherein said clinical condition is obesity. 
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135. Use acccording to claim 1 33, wherein said heterocyclic compound is a 
compound according to any of claims. 

1 36. Use of a heterocyclic organic compound identified according to the 
method according to any of claims 124 to 132 for affinity chromatography. 



1 37. Use of a heterocyclic organic compound identified according to the 

method according to any of claims 124 to 132 for affinity labelling. 

140. a method of identifying a heterocyclic organic compound capable of 
acting as a protease inhibitor, said method comprising the steps of 

i) Providing the library according to any of claims 1 1 2 to 1 23, 

ii) Providing a peptide substrate of a protease, 

iii) Providing a protease capable of cleaving said substrate 

iv) Incubating said library with said peptide substrate and said protease 

v) Identifying heterocyclic compounds of said library capable of specifi- 
cally inhibiting cleavage of said substrate. 

141 . The method according to claim 140, wherein said peptide substrate is 
immobilised on a solid support. 

142. The method according to claim 140, wherein the heterocyclic organic 
compounds and the peptide substrate are Immobilised on resin beads, wherein 
each resin bead comprises one kind of heterocyclic compound and a peptide 
substrate. 

143. The method according to claim 140, wherein cleavage of said peptide 
substrate may be monitored by a change in fluorescence. 

1 44. Use of a heterocyclic organic compound identified by the method ac- 
cording to any of claims 140 to 144 as a protease inhibitor. 
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